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A veling & Porter, JT td, 
S team 
Road ~Rotlers & Tractors. 


& OO. Bena. LtD., 


Y ARRO 


PASSENGER AND CARGO STEAMERS, 


SHALLOW DRAFT VESSELS. ni 


Limited, 


IRLAM, MANCHESTER. 
Row’s 


yles 


° i. 

FERED WATER HEATERS 
CALORIFIERS, AV APORATORS, 

CONDENSERS, AiR, HEATERS, PATENts. 


STEAM 
Merrill's Patent TWIN NERS 
(rnkps, emt 
SYPHONIA NIA STHAM T REDUCING VALVES 
High-class GUNMRTAL STBAM FITTI NGS. 


WATER SOFTENING and FILTERING. 





umford, L*4- 


CULVER STREBT WORKS, COLCHESTER. 
On ADMIBALTY anpD Wark Orvice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 

See Advertisement, pages 24 and 25, last week. 


PATENT WATBR-TUBE BOILERS 
AUTOMATIC FEED REGULATORS, 


And Auxiliary Machinery as su ied to the 
Admiralty. cat 2179 


J obn H, W ilson&Oo.,Ltd., 
Birkenhead. 


See Illustrated Advertisement Page 93. 


Lycomotive Shunting Cranes 


Steam and Eitectric Cranes, 


EXCAVATORS, CRANE-NAVVIES, GRABS, . 
CONCRETE-MIXERS, 
SHIPS’ WINDLASSES, WINCHES, and 
DECK MACHINERY. 


List oF STANDARD S1zEs ON APPLICATION. 
London Office: 15, VICTORIA STREET, 8.W. 1. 
SPECIFY WELDLESS STEEL CHAIN. 


the Stron est (Shain os 


IN Laat w 
Sole Manufacturers DLRSS CHAINS. * me 


WELD 
50, WELLINGTON STREET, GLASGO 
T 


ank Cosemotives: 
Specification and eae. equal to 
Main Line Locomoti 
R. & W. HAWTHORN, LESLIE & Cco., ae 
Byermeens, NEWCASTLE-ON-TYNE. 


PATENT H° opwood 3 Kite 


LBRS. Sot ee 4 pe 15. 
Sole Makers: SPBNOMH BON BOO RT, 
Parliament Mansions, Victoria St.. London, en Ww. 


De™ne (fice. 


Mechanical and Structural work undertaken. 
Special machines and plant designed and super- 
vised during manufacture. Contracts for plant 
handled for inspection or complete supervision. 

PROGRESS Mg ay ae DESIGN CO., 

66, Victoria Street, London, 8. eo le 
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pencer- 








Telephone No.: Victoria 6162. 


E J. Davis, MIMechE., 


e Gas _ nes roy Tested 
Reported U; er 25 years’ ex ce. rel: 
786 and 737 Stratford. Wire: “ ising, 
—Great Eastern Road, Stratford, 

‘team Hammers “(with or 
). Hand 


h without -worked or self 
TOOLS for SHIPBUILDERS & BOILERMAK 


— 516 
DAVIS & PRIMROSE, Luwirep, Leiru, EpInsuReH. 


Peaningtons, University 
TUTORS, 254, Oxford Road, Manchester, 
Estab, 1876, Bnrol now for 1.0.3. and I.M-B. Postal 
Courses, 100 per cent. passes ined Benets, Reinforced 
Concrete—a new under 
expert engineer, 23 3s. rite for particulars. 968 


Bever, es Co., Ltd., 


HIGH-CLASS BNGINES FOR ALL PURPOS 
also WINDING. HA ae AIR COMP: MPRESSING 
and PUMPING ENGINES. 


(‘ranes.—Electric, Steam, 
HYDRAULIC and HAND 


of iypee 
GBORGE RUS BLL & CO., Lrp, 
Motherwell, near Glasgow. 





1794 














inte 


Wee Tie 





((ampbells & Hemet, LL. 
SPRHCIALISTS IN 
Drillers & Boring Machinery 
for Engine Works and Boiler Shops. 


DOLPHIN FOUNDRY, LEEDS. 4547 


Vosrer & Co., Lip, 


SHIP & LAUNCH ‘BUILDERS 04 3551 





ENGINEBRS & BOILER MAKE 
(Cochran 


Bollers. 
See page 17, Dec, 15. 


the Mitchell mveyor and 


IRANSPORTER CO., LTD., 
ConTRACTING ENGINEERS. 





MULTITUBULAR AND 
CROSS-TUBE TYPES 


9047 





DESIGNERS and BUILDERS 
of 
all Classes of HANDLING MACHINERY. 
Atlantic House, 


45-50, 45-50, Holborn Viaduct, 
Lwndon, B.C. 1, 


Telegrams: ‘“ Micontraco 
Telephone: Holborn 2822. 


[the Glasgow perm, 


Engineeri Company, 
OVAN,G 
London Office—132, Victoria ee 8.W. 


Cent, London.” 





MANUFACTURERS OF 
RAILWAY CARRIAGE, WAGON & TRAMWAY 
WHEELS & AXLES. 
CARRIAGE & WAGON [RONWORE, also 
CAST-STEEL AXLE BOXES. 


Liqudaéz, and all other Gases. 


ELECTRICALLY DRIVEN 
COMPRESSORS for 


pressures Ibs. per 
sq.in MOTORS 60 to 100 HP. Ye Sy Po a 
tion, at about one-third current 
Also DIESEL Engines to 1200 
CENTRIFUGAL and other PUMPS 
MOTORS, 200/250 volts, from 4 to 600 H 





and D.O. 


HP. 


978 


JENNINGS, 
West Walls, Newcastle-on-Tyne. 
P & W. MacLellan, Limited, 
. CLUTHA WORKS, GLASGOW. 


MANUFACTURERS OF 
RAILWAY CARRIAGES & WAGONS 
OF EVERY DESCRIPTION, 


RAILWAY IRONWORK,BRIDGES,ROOFING, &c. 
Chief Offices: 129, Trongate,Giaseow. Od 8547 


Registered Offices: Clutha House, 10, Princes St. 
Westminster, 8.W. i. 7 








acks 


(SOREW and HYDRAULIC). 


FELLOWS BROS, Lrp., 
Crapier Heatu, Starrs. 


IRON & STEBL 


i ubes ap Fittings 
AND 


Steel P lates. 
Srewarrs anp | zovns, Lua. 


GLASGOW BIRMINGHAM LONDON. 
See Advertisement Page 26. 9952 


conomy ! 
EK 


HIGH BOILER HFFICIENCIES 
ARE OBTAINED BY INSTALLING 


Tiodd Qi Burners 


FURL OIL BURNING SYSTEMS, 
HEATERS, STRAINERS. 
49-51, BastcHEap, Lonpon, B.C, 3, 
TODD SHIPYARDS CORPORATION, 


Builders ¢ Steam and Motor Ships, Re 
ectric Drive I Installations. totes 
Pa... porwaetin Docks, Two Graving Docks, 
Twelve Shipways. 
25, Broadway, New York, U.S.A, 








’ 
€€’S HyarsPaeamatic ASH Ejector. 
= Gt hye - of labour. No noise. x dust. No 
es discharged 40 ft clear of vessel.—Apply, 
fr. s. ThEWENT & PROUTOK, Lrp., Naval Archi- 
tects and Surveyors, 43, Billiter Bldgs. oo er St., 
London, B.C, Od 4835 





ON ADMIRALTY LIST. 


ohn Kirkaldy, Ltd., 
London Office: jel. LEaDENHALL Sr, B.O. 3, 
Works: Buryt M: ee near Hartow, Ex. 
ers 
porating and es Plants, 
fear at and Ice- ng Machinery. 


aren oi Were ae. 
Main Feed Pum 
and Air Pumps. 
ensers, 


J 


Combined Cireu 
Auxiliary Surface Cond 
&c. &c 


P. Thurston, 


A. Engineering. Bx 


Inventions, Models and cee 
Buildings, W.C.%. Holborn, 2542. 


BK lectric (jranes. 
[['raversers. 
[['tansporters. 
Lifts. 


S. H. HEYWOOD & Co., Lrp., 
Reddish. 


846 


D.Sc., 


advice on Patents, 








1014 


YARROW * Ginstey, > 
LAND AND MARINE 


YARROW BOILERS, 
per: 


_j ohn 
oe pea LONDON, 8B. 
ConsTRUCTIONAL ENGINEERS. 1916 


Boilers, Tanke & Mooring buoys 


STiris, Pernon Tayxs, Arm Receivers, STeat 
Cuimneys, Rivertep Stream and VerritaTine 
Press, Hoppers, ae Work, 

INDS, 


Tyurst, } Telson & (¥0., f td > 4 
urs m 
ged Brock ae Oi 


Hed. Wrighteou & (o., 


imnited, 


imi 





Reparns oF 








See Advertisement page 60, Dec. 15. 2402 


Ilaylor & (vhallen 


resres 
For Production SHEET MBTAL WORK, 
COINAG CARTHIDG Bo AND GUNPOWDER, 
wean, Wa eeand Showrooms: BIRMINGHAM. 
f page advert., page 86, Dec. 8. 8196 
M Btthew pa & Co» ] td. 
Levanrrorp Works, Dumbarton. 
See Full Page Advt., page 64. Deo. 8 
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ailway 
G witches and 


rossings. 
T. SUMMERSON & SONS, LIMITED, 
DagLuveton. 





GOLD MEDAL-Lyvertions BxuIBirion-A WARDED 


Dockham’s Patent Suspended 

GHING MACHINES.— 

ROAD ENGINERBRING WORKS OOM PANY, 

Loxpon, E.—Hydraulic Cranes, Grain Blevators, £e. 
See illus, Advt. last week, page 15, 991 





W araoop-Oris 
Lirts. 


& & 66, Ferree fase, Leeroy 





iN 
ae = Liows. oon, Se HALING HAM. 
Ko irs or any 
bat) Mag AUN he Ea 80 ‘a 


Your Repai 
OMibion I 
Briage Road Westy Batters, 8.W. 11. 





*Phone—Holb. 541. Tele.—Andrubo, Holb., London, 
Andrews & Beaumont, 
OHARTERED PATENT AGENTS, 676 
29, Southampton Buildings, London, W.C. 2. 





Iron and Steel 


[lubes and Fittings. 
Sg Rieennss ts eels Pe nnnintiare 
of “Armco” Rust and * eperngeseme se: 
The Scottish Tube C ., Ltd., 
Hsp Orrice ; 34, Robertson St. -, 

See page 65. 





Tax Giaseow Roiirme Srock axp Part Wonks: 





























1029 Wi. No. i673. 
IN THE HIGH rae OF JUSTICE. 
CHANCERY DIVISION 
MR. JUSTICH SARGANT. 


to the Gas Cocks of eysers 
the 25th April 1907 numbered 9660 “ im- 
| eee relating to the Pilot Lights of 

‘ater heaters or Gas Geysers” and the 9th May 
1907 numbered 10867 “‘ Improvements in Water 
heaters or Geysers ” 


and 
In the Matter of the ns and Designs Acts 1907 


otice is Hereby Given |§ 
thet Bwart & Son Limited Manufacturers 

of 246/350 Buston Road in the county of London 
and George Herbert Hwart Master Metal Worker 
formerly of 25 Dartmouth Park Hill in the Count 
of London but now of Letchworth House Letchwort. 
in the County of Hertford have by ve meg 
Summons dated the woth day of October 1 
applied ‘that the respective terms of the above 
mentioned Letters Patent may be extended and 
that the time within which application ma 
made for an extension of the term of Letters 
Patent No. 5242 of 1907 may be extended. 

And Notice is hereby given that on Tuesday 
the 30th day of January 1923 application will te 
mate to the Court that a ay, may be fixed before 
which the said Summons shall not be in the Paper 
ea Netic is hereby gi that 

otice ereby given any person 
desirous of being heard in opposition to the said 
Hod ag com Summons must at least seven days 
before the sald 30th day of January 1923 lodge 
notice of such opposition at the Chambers of 
Mr, Justice Sargant, Room 157, Royal Courts 
of Justice Strand London and serve a copy thereof 
upon the Applicants 

And Notice is hereby further given that the 
ad tress of the undersigned Ball & Redfern No. 10 
Grays Inn Place Grays Inn W.C. 1 Is the address for 
service on the applicauts Bwart & Son Limited and 
George Herbert teat of any documents requiring 
service upon them in amare with Order 58a 
Rule 3a of the Supreme Cou 

Dated this a tg 4 of i 1922, 

REDFERN, 


Gray 
Solicitors for the said Applicants. 


Engineering Exams. 
: ag mi! oe Seeineeting: i: Dodge ie % —— 
Bng.), 


uition: ‘-. ALL “angi? SuRING SUBJECTS, 

for B Sc., Inst.C.8. and Mech. B. Special courses 
fa SURVBYING, Dranvhtemansbip, GBOLOGY. 

Chemistry, FURL TRHCHNOLUGY and MINING 

courses, rite for Prospectus to the PrincrPa.: 

J. W. FARMERY, M.A, (Cantab per BN, 
w. * wees 





A" 


89, Victoria st. Westminster, 
Tel. Victoria 44 


[. C.E., L Mech. E, B.Sc., 


and all Bn none Bocestonions, —Mr.G. P 
thy oe B. A.M. Inst.C.B., F.S.1., 
M.R.San I., PREPARBS ORNDID ATES persona’ liy 
or by cor Tb eS oe 
during the Inst conga of Sorts com- 
mence at any time.—39, “—, 
S&.W. Tel. 4780 Victoria. 


rrespondence Courses for 
8 ans Civil Bogrs., Inst.Mech.B., London Univ. 
irae Inter., B.Sc.), and ALL BNGINEBRING 
XAMINATIONS Feonally conducted by Mr. 
TREVOR W. ou IPS, B.3c. (Honours), Assoc, 
M.inst.C.B P.R.S.A., &c. Also Day 
Tuition in bates” Excellent results at all Bxame. 
may commence at any time, and all 
Stucents receive individual tuition.—For full oo 
ticulars spoly. to 8/ll, TRarrornp CmamBens, 58 
Sours Jonny Street, ‘LIVERPOOL. 815 


Coe Courses for 
BXAM!NATIONS, — Also 
pecial Oourses as follows: Works 
Aataiirtin Pneumatic Engineering, Crane 
Address, W 037, Offices of ae 


‘A Brochure on ‘‘ 


SALBSMANSHIP and SAL 
MENT,” mad 








Fiotoria Stn Westen 











gen 
culars ef a SPBCIAL COURSE 
of traink | be sent post free on application to 
DIR#CTUR, ve LNSTITUTE = esta 4 
BALESManeuiP, P, 333, Oxford Rd., 


Pores of Vessels. — A 


Practical Course of Instruction Corre- 
ndence.—Acddress, for ulars tern, 
1 9, Offices of ExqinzERine. 


— 


TENDERS. 











accordance 
‘| Mr. T. Cooper, M. 
-Chief. 


be | SH 


ENGINEERING. 








———~--. 
Se 





TO MAKBRS oF WE WRIGHBRIDGES. 
THE MBTROPOLITAN ASY prune BOARD invite 
ders for oviding and 
one wine aoe COAL 
HING Boiler 


RIDGES in the 
bes re} x ses | —, wine in 
with” the 


fication 
Inst, ss. M.1. Mech: B., B. Boge 
The fication 


neer-in 
Tender may be = at the Office of the ye Board, 
Embankment, B.C. 4, on and after Ten a.m. on 
Wednesday, 20th “December, 1922, and can then be 
Obtained a yun of . deposit of £1. The 
Che p me —_ only after 

nor agg «bone dds Tooter sent in accordance 

e instructions on the Form of Tender aod 
after the specification has been returned. 

Tenders, addressed as noted on the form, must be 
delivered | at the Office of the Board not later than 
2.20 p.m. on Wednesda iow 

(By.Order) G. 
Acting Olerk to 4 Board. 


at sev 





X 156 





TYNE IMPROVEMENT COMMISSION. 


VERTICAL CROSS TUBB BOILER FOR THE 
COMMISSIONERS’ ALBERT EDWARD DOOK, 
NORTH SHIELDS. 


The Tyne Improvement Commissioners are 
prepared to receive 


[renders "for the Construction 
and DELIVERY of A VERTIUAL CROSS 
TUBE BOILER FUR THEIR OCOBLE DENH 
sHumtDS. EDWARD DOCK, NORTH 

Copies of the Form of Tender, Conditions of 
Contract, Specification and Drawing, may be 
obtainea on application to the undersigned on 
payment of « deposit of 21, which will be returned 
on receipt of a bona fide Tender. 

Tenders, in sealed envelopes, endorsed on the 
cover “* Tender for Boiler,” must be addressed to 
the undersigned and delivered to him not later 
than Wednesday, the 3rd day of January, 1923. 

e Commissioners do not bind themselves to 
accept the lowest or any Tender. 


irder, _ 
RICHARD | AUGHTON, 
eral Manager. 
Tyne Tenprovement Comintesioe Uffices, 
Bewie = A Sires, Tye 
ewcastle-u e. 
16th Desessbes, 1922. 


xX 152 


URBAN DISTRICT COUNCIL OF 
WINDLESHAM (SURRBY). 


NEW SBWBRAGR & SEWAGE DISPOSAL 
SCHEMB FUR BAGSHUT, LIGHTWATER 
AND WINDLESHAM. 


UNEMPLOYMENSE RBLIBF WORKS. 
TO CAST-IRON PIPB FOUNDERS. 


Urban District Council of Windlesham 
(Surrey), invite 


[lenders for the Supply and 


DELIVERY at hot of about 330 tons, 
more or less, of CAST-IKON PIPKS, epee x in 
size from 23 in, to 15 In, internal diameter’: also a 
number of BENDS, TAPER JUNCTIONS and 


———— and Form of Tender 

application in writing to 

. ws Mose FLowen, Civil Hngineer, 28, 

Victoria Street, Westminster, 8.W. 1, and Carlton 

Chambers, Bristol, at his Bristol office, on and after 

16th December, 1942. on ment of the sum of 

Three ye ma which will returned, provided 

a bona fide er be received and is not withdrawn 

befure & qeaigntans by the Council of one of the 
Tenders, 

Sealed Tenders endorsed “ Tender for Cast-Iron 
Pipes,” are to be delivered at my office at Bagshot, 
by Four p m. on 29th December, 1922. 

The lowest or any Tender will not necessarily be 


accepted, 
Dated this 9th day of December, 1922. 
By Order. 
T. CLOSE, 


The 


DWYN 
Solicitor & Clerk to the Council. 

Council Offices, 
Bagshot, Surrey. 


xX 96 


STATE ELECTRICITY COMMISSION OF 
VICTORIA. 


TENDERS FOR FOR PLANT. 


MATa... are  Hereb 
Invited for the SUPPLY, DELIVER 
ete., of the following for the Morwell 
Power Scheme. 


Copies of Tender Form thon Specification may be 


obtained or ee GUNBRAL spice tion to :— 
—— BNBRAL FUR VICTORIA, 
eperes Fes, Strand, 
ion, W a ». 
Sesemmarsie No. 23/6— 
ASH AND ~~ EXTRACTION PLANT. 
Cuanrer :—&2 a the first two i of Tender 
Form, Begs y- of Contract and fication 





[ternational 
; BRIDGE PROJKOT. 
lity of at Bergen, _ Bevwee, invites 


Competition. 


The Manici 
Persons of all Nationalities to 
iw PLANS and DRAWINGS fer re 


in se 
BW BRIDG 


or Bee mee | 


3 VBtVRSBN Ch Bergen 
whe _ Berern, Norway, against A, it 


Latest ‘date for A wmwenasy bot ~ 30th June, 1923. 
December, 1923. 


his charge will be neal on receipt 
of ery Tender. A third or any further copies 
— be  pamae for the sum of ls, each, not 


 Paaemront Deposir:—A Preliminary Deposit 
of — is required to be with Tender. 
The Commission does not bind iteelf to accept the 
lowest or any Tender. 
Sk peasecbed. tort. y endorsed 
end eatvemed, Nap be delivers’ e undersigned 
not later than Five p.m. on 


Melbourn 
R. LIDDBLOW, _ 





—2 
THE HIGH Bde Jpn FOR INDIA 


aga Tenders for the Supply 
i, “a Hose, Canvas, Burnettized, 


2, HAMMBES, "Pueametic, 
Beries 0 type — 
3. SPRINGS, Helical and Volute. 
Forms of T may be obtained from the 


Director-General, India a. See 
No. 16, Belvedere Road, Lambeth, 8.B. 1 
Tenders are to be delivered at that seg not’ Rens 
than Two o'clock p.m. on Friday, 13th 
January, 1923. 

T. RYAN, 


Director-General. xX 143 





as 
amin 


APPOINTMENTS OPEN. 








ne ofthe Leading F Firms 


zB IRES 
\ ad the suavicus an ENGINEER with 
i the Rail 


ex experience. A Rallwa: 
, X 155, Offices of EnGINEERING. 


pe railwa: 





Prrehasing — Department. — 
One of + est Engineering and en 
Manufacturing Concerns in the country REQU1 
the services of a real live 
ENERGETIC GENTLEMAN, 
full of initiative, to take c of and re-organise 
— ceneaeing Department. 
licauts must be between 35 and 50 years of 
ave had a Sse training in s work, 
nd be of unimpeachable character. The must 
reviously held a position of responsibility in 
eading similar concern, or in the Depart- 
a of any of the leading Railway Companies. 
All applications will be treated in the strictest 
confidence; copies on'y of references to be sent. 
Applicants must ashe where their experience has 
been gained, whether they are fully conversant 
with the best markets to ora business for 
engineering as well as shi 7 
and what responsible official of the concern they 
are with is prepared to tn wah I them.—Address, 
W 098, Offices of EvxGingEnine. 


THE WINDLESHAM URBAN DISTRICT 
OUUNOIL, SURRBY. 


BAGSHOT, LIGHTWATER & WINDLESHAM 
SEWERAGE & SBWAGE DISPOSAL WORKS. 


CLERK OF WORKS. 
(Te commence duties at an early date). 


The Council invite 


APP. pplications for the above 

APPOINTMENT. Candidates must be 
thoroughly experienced in the construction of 
Modern Sewage Dieposal and Drainage Works, and 
be able to efficiently discharge the duties required 
of Clerk of Works on works of this kind, and must 
he com 
Theodolite, and be able to Set Out and Measure Up 
Works, and keep Accounts, ete, 

No others need apply. 

Preference will be given to quaiified Ex-Service 


Men 

The Clerk of Works will be required toact under 
the direction cf Major 088-FLOWER, the 
Council's Consulting Engineer, and to devote the 
whole of his time to the duties of his office. 

Salary 28 per week. 

Time about ris months subject to approved service, 
and the engagement to be terminable by a month’s 
notice on either side. 

Applications marked “Clerk of Works,” stating 
previvus experience and enclosing coples of three 
recent testimoniais to be sent direct to the 
Engineer, at his Bristol Ofhce, Carlton Chambers, 
Baldwin ‘Street, Bristol, so as to reach him not 
later than Noon on 5 yin December 28th, 1922. 

o 


er, 
EDWYN T. CLO3#, 
Solicitor and Clerk to the Council. 
Council Offices, Bagshot, Surrey, 
Mh December, 1922. x8 


Wanted, Works Manager for 


Shale Works in England; one with know- 


age 
bare 








ledge of low temperature retorting and oil 
Fractionation preferred. — State full details of 
capone wrt testimonials and salary required to 
a gag N. c/o Davies & Co., 95, labopegnte, 


W anted, Ex xperienced Esti- 
MATOR for acting upset and power 
particulars for Marine =. orks. State age, 
= ence and salary required.— Address, x iss, 
ces of ENGINEERING. 


‘Wante at Once, Traveller] ome 


having thoro' knowledge of 
Wood-working Machinery to work South Western 
district of ———s working from Bristol. Bristol 
resident preterred.—Address, X 151, Offices of 
BNGINKERING. 


(jommercial Salesman|w 


turers, fully conversant with the sale of steel 
products all kinds, 
Applicante must be th ly ex- 
perienced -— — salesmen with « wide 
‘SAicia, with pertecions of cagcosh oak nail 
dress, wi a ex and qualifi- 
cations, X 88, par ces of BNGINEERING. 2, 


aterworks Com 
UIRBS MBCHANICAL 
ISTANT with k 

















pon | March 7th, 1998. 
State Blectricity Commission of Victoria, 
Melbourne 
Australia. 


xX & 








on requirements, | western 


tent with the use of the Level and} &°™ 





anted, for a Large ge Engi- 

ks in Calcutta, 
wxcuwli far in their Power — + 
to look — works plant. At least two years’ 
sea service in addition to full a iticeship i; 
marine engineering works essen 24-26 


years. Five years’ agreement .— Address, » B. 433 
care Deacons, Leadenhall Street, London, Xi; 


ee Surveyor 
REQUIRED by the Government o: 


See Seeet Sov a. Seue 08 BUSTS months 

ge " mt £480. rep  gcn Of £68 or 
Sppotatin ment. ree sin quarters a 
Liberal Fas in England on full ders 


to 35, pref unmarried, 

should be pe fully ins irainea Quantity Scrvapers with 
et in in wrthog, = other ees. 
"at once in ng, 8 n . an vi 

brief outline of qualifica aye, Renpen a Ly ont 

stating whether married or sin: a, to 7 BE s OROWR 


AG FOR THE COLO -™® * Millbank, 
Westminster, §.W. 1, quoting M/i17 X 162 


Wanted, a Young Engineer 


to act as Assistant bt Manager to a 
small special foundry situated in enn te ge q 
young man trained in a well ecgetiee’ oh 
systematic, accurate and desired. Sma i 
commencing salary with g prospects, Please 
state details of previous employment which will be 
treated confidentially.—Ad » & 163, Offices of 

¢. 











"| ypgineer Wanted for London 
technical and pammree Ogg knowledge. ‘ Salary 
commencing £550 per annum.—Address, X 149, 
Offices of ENGINEERING. 





INDIA OFFIOB, WHITEHALL, 8.W.1. 
BY ORDER of THE SECRETARY OF STATE FOR 


INDIA in COUNCIL, 


Required for Service in 
Superior Revenue Establisb- 
ment of Indian Siate. Railways (North 


ONB ASSISTANT BRIDGE ENGINEER, 

Candidates must have = a good neral and 
technical education and mus the ch: 
Membership of the institution of Civil Snaincere 
or hold an mo ame degree. They must have had 
—— experience in structural engineering and 

ble to design large girders in all details. 

pe ft; not less than 28, nor more than 30 years. 

elor preferred. 

Terms :—A three years’ engagement in the first 
instance, first class free passage to India and home 
again on satisfactory termination of service at the 
end of the first three years. 

SaLaky on Appvint ment.—Age 28 and 29, Rs. 675; 
30, Ke. 725; rising by annual increments according 
to ‘scale in Yor in force or ae proved service. 

The ate will be required to pass the 
Mesnat Bena Board, india Office, before a; pointment. 

Apjlication may be made by letter only, and 
ca:didates must give full parthulars of their 
eral and technical education, and of their 
practical training. This information should be in 
chronologial order, with dates. Age should be 
stated, and details of War Service (i: any). f. ven. 
Letters of ok erry oe with COPIES ONLY of 
testimonials, should be sent to the undersigned not 
later than 31st December, 1922. 

Messrs. REN EL PALMER & TRITTON, 
12-14, Dartmouth Street, 
Westminster 
London, 8 Ww. 1. 
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W anted, Foreman Engineer 


for an Ironworks, with a thorough know- 
ledge of the running and maintenance of a Blast 
Purnace Plant, aud 8 Mille, including A.C. & 
D.O, Blectrical Installatien, Gas Engines, Turbines 
and Pumps. State » experience and wages 
required.—Address, X 1 ” Offices of KNGINEERING. 








ood Draughtsmen 
specialised in Switchboard work = UIRED. 
Must have bad good mechanteal —— a songe, 
experience and salary.—Address, X 
ENGINE: RING. 





[8 ghtsman aie for 

Steel Works in South Wales, experienced 
in Blast Furnace, Rolling Milla and Steel Works 
Plant.—Adédress, stating age, ex perience, and wages, 
X 60, Offices of ENGINEERING. 


Mechanical Draughtsmen 


REQUIRBED for the design of —_s 
Only good men with shop experience need pp A 
State e sae ss and =a eatin. 


WANTED for special tools. ba oat 
are only invited trom ‘men of fret clase ability. 
Reply, Bonenoue qualificatious.— Address, DESIGNE 
& Co., Advertising ss 1 








Men Tool Desi 


WANTED by large firm of steel manufac- Gia 





W anted, Leading Firm, 
SENIOR b UGHTSMEN P ams first- 
class experience for Layout and Detail work on 
Sytehgue, ne none but first-class men need apply.— 
Address, stating age, experience and salary required, 
X 94, Offices of ENGINEERING. 
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THE ALTERNATING TORSION OF 
ROPE-WIRE. 


By Extice M. Horsspures, M.A., D.Sc., Lecturer 
in Technical Mathematics, The University, 
Edinburgh. 

In this article an attempt is made to compare 
various grades and sizes of rope-wire, under alter- 
nating stresses, from the point of view of resistance 
to fatigue. As wire cannot well be tested by rapid 
cycles from direct tension to compression, as by the 
Haig machine, the alternations given were in this 
case torsional. They were also comparatively 
slow, as the movements were made by hand. In 
the second place it was thought that a test would 
be of value which would magnify small differences 
between specimens apparently identical, such as 
successive pieces cut off the same coil. This 
sensitiveness to, or magnification of, small differences 
in new rope wire, is brought out by alternating 
torsions. 

The laboratory work was carried out at Brunton’s 
Wire Mills, Musselburgh. The writer desires to 
express his thanks to Mr. J. D. Brunton for the 
privilege of working in his test rooms. The 
machine used was of the ordinary standard type for 
the torsion of wire. It had a fixed and a movable 
headstock. A graduated scale on the bedplate 
enabled the movable headstock to be adjusted 
quickly to the required length of the specimen. 
The jaws which held the ends of the wire had a 
strong tightening device which kept the extremities 
fixed. Rotation of the specimen was effected by 
a hand wheel. 

PRELIMINARY TESTS. 


Preliminary tests were made on different sizes 
and qualities of wire to select the angle of alter- 
nating twist. One of these may be quoted as 
representative of others. 
I—No. of Coil C.T. 1. 

d = 0-071 In. 


Alter- | 
Length, nating 
l. Torsion. 
| Turns. 


TABLE Diameter of Wire 


No. of 


No. | Cycles, 
n. 


| 
| 
Result. 


l=! | 3 Unbroken. 
P | -” | Split. 


plit. 
Parted (flat fracture). 
No visible effect. 
Slight localisation. 
Parted (fracture at 14). 
| Parted (fracture at 6). 
| Broke at grips. 
Parted (long helicoidal 
fracture). 
Parted (flat fracture). 
Parted (flat fracture). 
Parted. 


~ 


SB-IQueotor 


jood| 2 #4 5 | 
" l-5 3 | Parted. 
2 | Gives suitable values. 
1 


1 
Parted. 


te fet pet pt td 
um Cnr © 
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As the tests were carried out by hand, the high 
values of such as occur in Nos. 1, 2, 4, 5 and 15, 
are inadmissible, as the operations would take 
too long. Most of the other values are too small 
for useful readings. There is one exception, 
No. 14, which gives suitable values for hand tests. 
Consequently a length of 100 diameters was chosen, 
with an alternating torsion of one turn, so that the 
angle of twist was 0-031416 radian. The complete 
cycle is 0, 27,0, — 22,0. This is easily given 
by turning the hand wheel first through one positive 
revolution, then through two negative revolutions, 
and so on. The number of complete cycles is 
counted. 

It would not be difficult to make a machine 
and fit a counter to do this work automatically. 
In that case it would appear important to keep 
down the inertia of the rotating parts, and then 
higher cycles could be used. But testing which 
can be carried out by muscular effort has this 
advantage, that the operator can feel how the 
material is behaving in a way that figures scarcely 
give, a matter not without importance. 

Fatigue tests of metal are much used at the 
present day, and the alternations run to millions. 
It is quite likely, however, that the simple treatment 
given here will furnish sufficiently good compara- 
tive results for this class of wire. 

At first observations were taken of the number 
of alternating torsions required to part the specimen. 
This alone was soon seen to be unsatisfactory, and 








it was found that four distinct stages could be noticed 
during the failure of the test-piece. The first stage 
picks out the weakest spot in the length, and its 
end occurs when the plastic stress is localised. 
This is seen by watching the specimen carefully. 
At the same time the loss of elasticity and the 
consequent yield in rotating the hand wheel are 
strongly marked. The next stage is the first 
distinct splitting of the wire. In some wires this 
is clear and sudden, and the test-piece opens 
distinctly along a diametral plane. In other cases 
it is difficult to detect, as the observer can hardly 
tell whether the crack is superficial or not. The 
third stage is the breakdown. This in general is 
very distinct, and is marked by a slight noise of 
fracture. The specimen, however, does not part, 
and the test is continued till parting occurs. This 
is the fourth and last stage. 

The appearance of the fracture is characteristic 
of the material and the amount of wire-drawing. 
While in the ordinary torsion of rope wire the 
fracture is usually right, i.e, in a plane at right 


Fig.1. 
BQ 
































angles to the axis, and so does not teach us much, 
with alternating torsion it varies from a right 
fracture with a diametral split, through all stages 
of longitudinal splitting to extremely fibrous 
forms (see Figs. 1 to 6). Fig. 1 shows the right- 
angled fracture of a rope wire which has been 
softened by galvanising. Fig. 2 shows long, flat 
fracture which may be described as lance-like, or 
spear-headed. In Fig. 3 the fracture is shorter, 
and shows just an indication of being fibrous. 
Such fractures are usually helicoidal. In Fig. 4 
the breakdown has occurred, but parting is not 
complete. The fracture is helicoidal-fibrous. In 
Fig. 5 the fibres are long and outstanding. This 
might be called stranded. In Fig. 6 the fibres are 
very fine, and the specimen is not unlike a brush. 
Such a fracture might be termed hairy. 
Test oF a Srncte Com. No. C.T. 1. 

As the details of many coil tests would be some- 
what lengthy, only one will be given in full, and 
the rest will be summarised later. Take as example 
coil C.T. 1, already mentioned, using the standard 
twist No. 14. This is an exceptionally strong wire, 
but not necessarily a ropemakers’ favourite. The 
figures representing number of alternations were :— 
Taste I1l.—Diameter of Wire =0-071 In. Average 

Breaking Load = 1,256-6 Lb. Average Breaking 


Stress = 141-7 tons per square inch. Average Direct 
Torsion in 100 Diameters = 27-8 turns. 
cate MTS RESOCRA me 
Locali- | Break- | 
sation. Split. down. | 


Part- 
No. | ing. | Fracture. 





| Long, flat. 

| Fibrous. 
Long, flat. 

| Fibrous. 

| Long, flat. 

| Flat. 


Flat. 

Very fibrous. 
Fibrous. 
Very fibrous. 


a 
HK OCD-3I8S0' 4 whore 
Comet wwe bore 

















Now the ordinary tension and torsion tests of 
this wire gave wonderfully uniform results, showing 
that the wire was really extremely uniform, while 
a glance at the columns in Table IT shows a wide 
variety in the figures recorded. Here accordingly 
is a test whereby the minute differences in con- 
secutive specimens from a coil are brought out, 
and, as one might say, magnified. 

It remains now to summarise such columns of 
figures as those given, in order to display such tests 
in a brief presentable form. The statistician, with 
the law of errors and the definition of “‘ precision ” 
before him, usually takes the average of the column, 
forms the residuals and uses the root mean square. 
By the method of alternating torsions, on the other 
hand, the discrepancies have been emphasised as 
much as possible, and, from the statisticians’ point 
of view, the root mean square treatment would be 
unsatisfactory. Still, however, as a means of 
summarising the figures, and so comparing in small 
space the results of tests of wires of different 
diameters and steels, it may be employed. Thus 
Table II is represented by the following numbers :— 





Break- | 


| Locali- 
down. | Parting. 


sation. 
' 


| Split. 





| Alternating torsions— 


Average values 
Sensitiveness 


wideness of the range from the average value, 
produced by this magnifying method. The com- 
parative figure for a dozen rather unfavourable 
direct torsions is only 1-56. This contrasts strongly 
with the above values for sensitiveness. Un- 
fortunately the appearances of the fractures cannot 


| well be summarised, though they are essentially of a 
fibrous form for the higher breakdown values. 


Com Tests. 


A group of 15 typical coils was selected covering 
the usual diameters and strengths for wires of 
winding and hauling ropes which are required to 
withstand abrasion. These were tested for strength, 
torsion and bending, and then alternating torsion 
tests were carried out as in Table II. The average 
values are shown in Table III. 
IIl.—Tests of 


TABLE Coils. 





| Diameter 
of Wire 
Breaking 

| Breaking 

Stress. 
‘Tons 8q- In. 
| 
Breakdown 
Parting. | 


Torsions 
| per 100 d. 


3 
5-0 
‘0 
0 


c ot t 
ere IHS wSOwrer 


*112)2 
*125 
*127) 3 
*128) 3,3 


Ce ONWKOCOOBNAUrohtr 


SSoaaDRaDORAMaS 
SSSeeaoaanraean 


0 
0 
0 
0 
0 
“0 
0 
0 
0 
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The wide range of localisation values will be 
noted. As a rule the smaller values indicate the 
higher, and the greater values the lower, tensile wire. 
The figures for the first splitting or cracking of the 
wire are uncertain in some grades of material. 
The breakdown figures are measures of durability, 
but comparisons are best among wires of the same 
diameter, since though the angle of twist is the 
same before localisation in all cases, it is not con- 
stant afterwards, owing to the deformation being 
concentrated in the localised volume. Parting may 
follow immediately upon breakdown, or it may occur 
long afterwards. These differences mark different 
types of wire. In the latter case there is extreme 
toughness in the outer fibres, a few of which hold, 
and continue to twist and untwist, particularly 
in a long fibrous fracture. 

The figures which indicate the sensitiveness to, 
or magnification of, small differences about the 
average values are given in Table IV. It will be 
seen that these vary widely. The + sign is pre- 
fixed to each value. 

What is the cause of heterogeneity in rope wire, 
as shown, though in magnified form, by Table IV ? 
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All the parts of the coil, of course, get the same 
treatment in the wire mill, from the preliminary 
stages of pickling and liming, to the concluding ones 
of drawing and patenting. If the material were 
originally uniform, a perfectly uniform wire should 
result, But is the rod as delivered at the mill 
perfectly uniform ? , The certain small amount of 


Taste IV.—Tests of Coils. Number of Alternations 
Indicating Sensitiveness. 














No | Localisation, Split. Breakdown. | Parting. 
1 3°2 3-8 5°6 10°3 
2 3°5 20-5 20-4 21-8 
3 11-4 12°3 12-9 13-4 
4 5-0 8-4 12-9 30-5 
5 10-0 20-6 32-9 39-5 
6 4-9 3-1 17-2 19-7 
7 3-6 10-1 8-1 10-5 
x 7:3 10-8 8-0 12-8 
9 1-9 5-3 5-4 11-0 

10 3°5 4-2 4-7 7:3 

11 6-0 18-7 18-4 18-6 

12 5-9 11-9 17°6 19°7 

13 0°56 1-7 3-0 4-0 

14 2-5 21-9 40-2 47-4 

15 11-9 4-0 2-6 3-0 

















segregation which is almost impossible to avoid 
in the ingot, and which persists in the rod, seems to 
be the chief course in producing the lack of uni- 
formity which exists. As already mentioned, 
however, this actual lack of uniformity is small. 


TwIsTING AND UNTWwIsTING oF RopE WIRE. 

It happens occasionally in an ordinary torsion 
test of high tensile wire, that, instead of the twist 
increasing uniformly all along the specimen, a 
torsional helical wave of acute deformation advances 
along the wire to the end. When this has finished, 
if fracture does not occur, a second wave may in 
the same way continue backwards till the wire 
has been twice traversed. Fracture then occurs. 

The first effect of torsion is to elongate the wire 
slightly, but afterwards to shorten it. In some 
cases this take-up is considerable, and may amount 
to as much as 11 per cent. of the length. The 
diameter of the deformed wire is then, of course, 
increased. Usually, however, this “take-up” is 
scarcely noticeable. 

In torsioning some wires, especially some of the 
softer thick ones, the twist, as shown by the angle 
of the helix, is much more severe at the end of the 
specimen next the hand wheel. This is completely 
different from what is observed in a wire which is 
imperfectly homogeneous. The writer has seen a 
specimen of such a rope wire which had been 
torsioned to fracture, and which exhibited the helical 
markings merely at the place of fracture, while 
the rest of the specimen was scarcely strained. 
Such a wire is of inferior quality. 

A number of tests were made of a group of coils 
numbered MIII, and others to see how much 
untwisting rope wire would stand after being 
torsioned to fracture. In most cases this was very 
slight, often only a fraction of a turn, because high 
tensile wire is much cracked at this stage. 

Two curious cases, however, were observed. 
In one, a wire which had been twisted to death 
was untorsioned, and had not only all the twist 
taken out, but an opposite twist was actually put 
in up to 45 turns in 6 in. The wire turned red hot 
in the process. In the other the untwisting 
advanced as a wave along the wire, taking out the 
twist which had been put in. Fracture occurred 
before the plane of junction or discontinuity 
had advanced to the end of the wire. The 
permanent untwist in this case was 23 turns in 
6:5in. Another interesting feature was observed in 
some high tensile specimens which had been twisted 
to death. If such a specimén were bent slightly 
it crepitated. This was due to the combined 
splitting and torsion. 


Cace Errect Propvcep in A SINGLE WIRE. 


The “cage,” which appears sometimes on the 
fracture of a wire rope, and which is spoken of in 
a former paper,* may be produced in a single wire, 
though in a simple form. A high-tension wire was 
torsioned to the end of the first wave belt stage 
already referred to. The ends of the wire were 
kept free from torsional deformation. This was 
then placed in a vertical tensile machine and 





* See ENGINEERING, vol. exii, page 707. 





broken, the unstrained ends only being held in 
the grips. In three cases out of four a cage was 
obtained. 

In these the break occurred at the lower end 
of the torsional deformation, while the cage was 
formed at the upper end. The explanation is the 
same as when the phenomenon occurs in a rope. 


APPARENT STRENGTH OF TORSIONED WIRE. 


In a tensile test there are many important 
considerations beside the breaking load, and these 
are familiar to all engineers. A high breaking load, 
however, usually inspires confidence, whether 
merited or not. The writer made a few further 
tests on the M. III group of wires to show how a 
high tensile strength may be got from a steel in a 
completely fractured condition. Table V. shows 
the results obtained. 


Taste V.—Tension Tests of Rope Wire after being 
Torsioned to Fracture. 








Percentage | Percentage 
of of 
No. Original No. Original 
Strength. Strength. 
1 64-5 9 53-2 
2 81-5 10 _ 
3 75-3 1l 79-0 
4 59-4 12 71-0 
5 80-3 13 92-5 
6 74-9 14 61-0 
7 60-3 15 66-9 
8 64-5 











These steel wires, after being utterly crippled, and 
in fact in a state almost crumbling to pieces, have 
an apparent tensile strengths little less than three- 
quarters of their original values. The apparent 
stresses range roughly from 55 tons to 95 tons 
per square inch. Such figures throw a further light 
on the difficulty as to why ropes, though apparently 
strong, may yet fracture unexpectedly. 

For purposes of comparison the specimens broken 
in alternating torsion were thereafter tested in 
tension to see what percentage they would give 
of their original strength. The values found are 
given in Table VI, the average percentage being 
nearly 97. 

M III Grovpr. 
Taste VI.—Tension Tests of Rope Wire after being 


Broken in Alternating Torsion, showing Percentages of 
Original Strength. 








Percentage Percentage 
of of 
No. Original No. Original 

Strength. Strength. 

1 98-0 9 97-0 

2 —_ 10 99-5 

3 96-5 ll 88-0 

4 99-0 12 97-5 

5 96-5 13 95-0 

6 96-3 14 99-7 

7 97-5 15 97-3 

8 100-0 














The reason for these high values is, of course, 
due to the fact that the breaking up of the material 
occurs at the region of fracture and the remainder 
of the specimen is not greatly damaged. 





CARDBOARD BOX-MAKING 
MACHINERY. 
(Concluded from page 699.) 

Banding Machines.—Boxes covered with glazed 
or fancy paper are very commonly in use and will 
be familiar in connection with the packing of boots, 
soap, collars and many other articles. Boxes of 
this kind are frequently made with a paper lace 
edging which folds over inwards and forms an 
attractive setting for the goods lying inside. As 
a well-known example, such lace is almost always 
used for boxes containing a good quality of toilet 
soap. A covered box with lace edging is illustrated 
in Figs. 99 and 100, on page 761. The bottom of 
the box is uppermost in Fig. 99, to illustrate the 
way in which the paper covering is folded over and 
glued down to form a neat edge. The box illus- 
trated in these figures is furnished with a special strip 
or band at the bottom edge. This band is put in 
at the same time as the paper covering and the lace 
edging, as is illustrated in Fig. 101. This lower 
band is not invariably used on covered boxes, and 
many examples will be found in which the main 





covering is itself folded over on to the bottom to 
form the edge. In many cases, however, the 
covering paper is of a quality which would not fold 
over neatly in this way, so that a much better effect 
is produced by the introduction of the band, as 
in Figs. 99 to 101. In other cases the band, of gold 
paper for instance, is introduced purely as a matter 
of appearance. If a band is used, it is put in at 
the same operation with the main covering and, 
similarly, if a lace edging is employed this also is 
put on as part of the same operation. 

A banding machine for covering cardboard boxes 
is illustrated in Fig. 102, on page 761. This machine 
is termed by its makers, Messrs. Vickers, a double 
bander, this name implying that the machine may 
be employed for attaching a lace edging and lower 
band to a box at the same time with the paper 
covering. Messrs. Vickers also manufacture single 
banders intended only for fixing the paper covering 
to boxes for which a lace edging and lower band are 
not required. This single bander is naturally 
somewhat simpler than the double machine, but 
as all its features are contained in the more complete 
example we will confine our description to the 
double bander shown in Fig. 102. The general 
lines of the machine will be followed from the figure. 
The cardboard box which is to be covered is carried 
on the wooden form which can be seen at the 
front of the machine. This form is made to suit 
the box to be dealt with, and for a box of different 
shape, or size, a different form would be used. 
The form is rotated by power, its motion being 
controlled by the foot treadle of the machine, and 
the paper strip is drawn from the reel, to be seen 
at the top of the machine, passes through the glue 
and cutting-off mechanisms and is wrapped round 
the box owing to its rotation with the form. 
The illustration given in Fig. 101 shows the first 
stage of the covering of a box, the end of the paper 
band being secured to one side, and it will be clear 
that as the box rotates in the direction of the arrow 
the strip will be wrapped around it. The strip 
adheres to the box, as at this stage it has been 
covered with glue on its lower side. When, after 
a full revolution, the box has been completely 
covered, the cut-off gear is operated automatically, 
the machine is stopped and the box is removed and 
replaced by the next one. 

Turning now to a more detailed description of 
the operation of the machine, reference may first 
be made to the reels carrying the paper strip, which 
are mounted at the top of the machine. As may 
be seen from Fig. 102, there are two of these reels. 
They are indicated clearly in the diagrammatic 
sketch given in Fig. 103, on page 761. The front 
reel a carries the strip f of covering paper and the 
back reel b the strip of lace ribbon g and the edging 
band hf. From the reels the strips are carried to 
the glue roller c, which covers their underside with 
the wet adhesive. The reels a and b are not 
mechanically driven and the strips of paper are 
drawn forward, as required, by the action of the 
glue roller c. This roller is driven mechanically 
through gearing from the spindle which carries the 
pulley which can be seen to the left-hand side of 
the glue roller in Fig. 102. As shown, this pulley 
is driven by a round belt from the main driving 
shaft of the machine. The glue roller c is situated 
above a glue tank, but does not dip into it, the glue 
supply being furnished by a separate feeding 
roller d, which runs in the liquid material. This 
feeding roller runs at a somewhat lower speed 
than roller c and is almost in contact with it, so 
that a continual supply of glue is fed to the upper 
roller. The distance between the two rollers is 
adjustable so that the amount of glue fed can be 
set to suit the nature of the paper and the speed of 
working. The amount of glue actually carried by 
the glue roller c is only such as is required for sticking 
the paper firmly to the box, and the quantity of 
glue used is stated to be only some 50 per cent. 
of that consumed by an arrangement in which the 
glue roller actually revolves in the glue tank. 

In a double banding machine in which the main 
paper covering, paper lace and an edging band 
are put on a box at the same operation, the lace and 
band are glued to the main covering as the various 
paper strips pass over the glue roller, so that from 
this point the three strips pass forward as a single 
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band and are applied to the box together, as illus- | and also along a strip at their top edge in order | complicated as described above, is simply and neatly 
trated in Fig. 101. The arrangement by which the that they may be jointed to the main paper band | carried out by the mechanism illustrated in Figs. 
side strips are glued to the main band will be under- | to form a single paper ribbon. The glueing on the | 103 and 104. It will be seen from Fig. 103 that 
stood from Fig. 103, in conjunction with the detail | bottom side of the paper lace must, however, not | the paper strips from the reel b meet the surface 


Fig. 104, € y he. 
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| of the glue roller c at an earlier point than the main 
band from the reel a, and that after meeting the 
surface of the roller they pass under a pair of 
scrapers shown at e, in Figs. 103 and 104. It should 
perhaps be pointed out that the strips coming from 
the reel b do not come in contact with the surface 
of the feed roller d. They pass near its surface, 
J as shown in Fig. 103, but receive their coating of 
-— NP, ty Ys glue from the roller c. The purpose of the scrapers e 
ait ry is to distribute some of the glue on to the top side 
| of the two strips so that they may be joined to the 
main band. 
| The action of the scrapers is illustrated in Fig. 104. 
The hatched part in this figure represents the surface 
|of the glue roller c. Above it the main paper 
|band f is shown. During the operation of the 
| machine this is moving downwards, and passing 
round the guide roller i is carried over the surface 
| of the glue roller c, as shown in Fig. 103. The lace 
| band g and the edging strip / are at this stage 
lying on the surface of the glue roller and will be 
| travelling upward as indicated by the lower arrows 
j}shown in Fig. 104. The relation between the 
| bands which is shown in Fig. 104 will be quite 
| clear from Fig. 103. With this explanation of the 
| details of Fig. 104, the operation of the scrapers e 
| will probably be Gear. They are carried on a 
| cross-shaft k, which also carries a guide roller 
around which the lace strip g and the edging strip h 
are carried. The inner parts of the scrapers lie 
on the surface of the glue roller c, and as this roller 
rotates they scrape off some of the glue which flows 
to the upper ends of the scrapers and is deposited 
in a narrow strip on the upper surfaces of the 
paper bands g and h, so that as these meet the main 
band f and pass under the roller i with it they are 
glued to the band, and the whole passes forward as 
a single ribbon. It will be remembered that it 
was pointed out that the main part of the under 
surface of the lace band g has to be kept free of 
glue. This is arranged for by means of the lace 
guide 1, to be seen to the left-hand side of Fig. 104. 
This consists simply of a metal guide of the same 
contour as the outer surface of the glue roller. 
This is fixed, and is not fed with glue, and protects 
the main part of the lower side of the lace strip 
from the glue roller revolving below it. As will 
be clear from Fig. 104, the scrapers may be adjusted 
sideways to suit the width of paper strip being dealt 
with. 
As already explained, the glue roller c is positively 
driven and the rotation of this roller forms the 
paper feed. The dry paper is pulled off the reels 
a and b by the action of the glue roller, but there is 
no pull of this kind on the paper after it has been 
| damped by the glue. A very slight tension is, of 
| course, necessary on the damp strip to guide it 
| properly into place on the box which is being 
| covered, but this tension is not required to pull 
| the paper forward from the glue roller. The 
action is in the opposite direction, and the wet 
paper is fed by the rotation of the roller. The 
| starting and stopping of the rotation of the glue 
|roller c, that is the starting and stopping of the 
| feed, is controlled by the hanging bridle m. This 
| is made of aluminium and is very light and sensitive 
|in movement. The paper band passes on the 
underside of a roller carried at the bottom of this 
bridle. As the box being covered rotates it tends 
to increase the tension in the band, but on the 
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Fis. 102. 


illustrated in Fig. 104. As the side strips have to; spread over the whole surface, since the main part 
be glued to the main band they have to overlap it | of this lace projects from the edge of the completed 
to some extent, and the reels a and b can be adjusted | box, as shown in Fig. 100, and glue on the inner 
sideways to suit this overlap, and also to suit the| surface would greatly detract from the final | slightest increase in this tension the bridle is drawn 
depth of box being covered. The side strips have to| appearance. forward. This operates a sensitive clutch which 
be glued on their bottom side to adhere to the box! This glueing operation, which sounds somewhat | sets the glue roller c in rotation so that more band 
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THE UNDERTAKING OF THE LANCASHIRE ELECTRIC 




















































is at once fed forward to make up the supply 
required by the rotating box. The connection 
between the hanging bridle and the driving clutch 
of the roller mechanism can be seen in Fig. 102. 
A link which hooks over a pin at one end of the 
bridle lies at the other end on the projecting arm 
of the clutch lever. The upper surface of this arm 
is made at a slight angle, so that as the link slides 
along it, owing to the motion of the bridle, the 
clutch lever rotates through a small angle which is 
sufficient to put the clutch into gear, or throw it 
out. Strips of paper down to a width of } in. 
can be safely dealt with without breakage. It will 
be noted that the underside of the paper, which is 
wet with glue, does not come into contact with the 
bridle roller. A similar arrangement applies 
throughout the machine, and after leaving the glue 
roller the damp side of the paper band does not 
touch anything until it is wrapped on the box 
which is being covered. 

After leaving the bridle roller the paper strip 
passes a cutting-off mechanism and is wrapped 
on the box. The box, as before mentioned, is 
rotated by power, a positive drive being employed 
through a horizontal shaft carried along the right- 
hand side of the machine. The box-rotating gear 
is thrown in and out of action by the foot treadle. 
When a new box is in position ready to be covered 
the end of the paper strip is placed in position on 
one side of the box, as shown in Fig. 101. The box 
is then started into rotation by the foot treadle, 
and the feed gear automatically feeds the strip 
forward as it is required. On the completion of 
one rotation of the box, which, of course, is all 
that is required to cover /\it, the paper strip is 
automatically cut off. The rotation of the form 
is entirely under contro: by means of the foot 
treadle, so that the box may be rotated con- 
tinuously or intermittently, one side at a time, as 
may be required by the operator. After a complete 
revolution, when the box is covered, the machine 
is stopped, the box removed and another one placed 
in position. This work is done by hand by the 
operator. The folding over of the projecting edge 
of the paper strip on to the bottom of the box, as 
shown in Fig. 99, is also done by hand as the box 
rotates. 

The automatic operation of the cut-off gear is 


the form spindle and indicated at m in Fig. 103. 
At the end of each revolution the lever controlled 
by this cam falls and actuates the cut-off gear p 
through the connecting bar which is shown in| 
Fig. 103. The cut-off is made by a shearing knife 
which comes up on to the bottom of the paper strip. 
The knife is long enough to deal with any width of 
paper strip which may be used in the machine. 
Fitted in conjunction with the shearing knife there 
is a light pincer which holds the end of the paper 
strip coming from the feed gear. The free strip 
which has been cut off is of course folded on to the 
box which is being covered, and the end of the 
remaining strip is held by the pincer ready for the | 
next box to be covered. The operation of the 
cut-off stops the feed gear as there is then no tension | 
in the strip. The machine then stops, the end of | 


a short distance from the cut-off gear so that it may 


tion. The operator then places the strip in position 
on the box, as in Fig. 101, and starts the machine 
again. 

It will be realised that banding machines depend 
for their speed of operation somewhat more closely 
on the skill of the attendant than is the case with 
the various other types of box-making machines 
which we have described. The drawing forward 
of the end of the glued strip, the placing of it in 
position on the box to be covered and the starting 
and stopping of the machine without delay, involve 
a certain amount of skill, or rather practice, on the 
part of the operator so that one attendant will 
get more out of a machine than another. A fair 
average output is, however, 300 pieces, boxes or lids, 
per hour. As will be seen from Fig. 102, the machine 
is fitted with a stepped pulley arrangement to give 
different speeds of operation. This is to enable 
boxes of different sizes to be dealt with efficiently. 
The machine will cover any size of box from 2 in. 
to 30 in. as measured between opposite corners. 
When required for one size of box only the machine 
is built without the variable speed gear. 

When the operator of one of these machines has 
to leave it idle, only some 14 in. of the glued band 





obtained through the action of a cam carried on 


becomes dry and has to be scrapped, while the band 


the strip which is held by the pincer projecting | °°* glue. 


be conveniently taken hold of by the operator. | 
When a new box is in position on the form the | 
operator takes hold of this projecting end and | 
draws it forward, which sets the feed gear in opera- | 


POWER COMPANY. 
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The special arrangement of the glueing and 
feeding roller lead to this very short length of some 
14 in. of paper band being wasted when the machine 
is stopped. In machines in which the glue supply 
to the strip is not so nicely regulated, it is usual to 


| allow a considerable distance between the points 


at which the strip receives the glue and the point 
at which it is wrapped on the box, in order that the 
glue, which may be in excess, may have an oppor- 
tunity partly to dry and become tacky. This 
arrangement not only results in a considerably 
longer length of material being scrapped when the 
machine is left for any length of time, but also 
takes up considerably more floor space. The 
machine as described and illustrated is intended 
for use with liquid adhesive, but a steam pipe 





| and water jacket arrangement is supplied in con- 


nection with the tank in case it is desired to use 








THE UNDERTAKING OF THE LANCA- 
SHIRE ELECTRIC POWER COMPANY. 
Tue Lancashire Electric Power Company serves 
an area of about 1,100 sq. miles, its territory 
including the whole of Lancashire south of the 
River Ribble with the exception of the county 
| boroughs of Manchester, Salford, Liverpool, Bootle 
}and Southport, and the central part of Bolton. 
| It carries on its operations under three Acts of 
Parliament. The first, passed in 1900, gave the 
company power to supply electrical energy in bulk 
to local authorities or other authorised under- 
takers. A second Act, passed in 1904, enabled the 
company to acquire the transfer of electric lighting 
orders and undertakings, while in 1906 rights 
were obtained to supply electrical energy direct to 
users of power. Under the Acts of 1900 and 1904 
the Lancashire Electric Power Company has become 
the provider of electricity to a large number of local 
authorities in the county, and the facilities which the 
|company possesses for economical generation are 
| rapidly becoming more appreciated by the pro- 
prietors of the mills and collieries with which the 
area abounds. The map, reproduced in Fig. 1, 
annexed, shows the present field of operations of 
the company, the 10,000-volt trunk mains which 
| sone the area being indicated by heavy lines, 
| radiating from Radcliffe, where the power station 
is situated. The growth of the undertaking and 
its present magnitude are well illustrated in Fig. 2, 
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THE LANCASHIRE ELECTRIC UNDERTAKING. 














Fig. 7. 


Dumpine Coat ryro Hoppers; RADCLIFFE PowER STATION. 


which shows by the respective curves, the increases | and chimney stacks, a considerable amount of steel- 
in the annual output of the station, the load con- | work was necessary. The whole of the construc- 
nected to the mains, and the maximum load carried | tional work, including railway sidings, concrete raft, 
for consecutive years since 1906. It will be noticed | retaining wall and steelwork was carried out by 
that during the war period the curve of total output | Messrs. John Jarvis and Sons, Limited, of 8, Worm- 
continued its upward course practically unaffected | wood-street, London. 
by the change in industrial conditions. These,| The lay-out of the station as it appears to-day 
moreover, are not definitely reflected in the curve|is shown in Figs. 3 and 4, Plate XLV. The 
showing the connected load, for the greatest rise|company started operations in October, 1905, 
of this curve occurred in 1913, before the war started. | with the four vertical B.T.H. - Curtis turbines, 
The adverse trade conditions in Lancashire since| each of 1,500-kw. capacity, which still remain 
1920 are clearly shown by the relatively slow in-|in the engine-room. The boiler-house contained 
crease in total output, in spite of a strikingly great | six Babcock and Wilcox land type boilers, work- 
increase in both the connected load and the maxi- | ing at a pressure of 160 lb. per square inch, 
mum load on the station. The gratifying increase | and with a rated capacity of 20,000 lb. of steam 
in potential demand shown by the two lower curves, | per hour. Three-phase alternating current was 
has not yet been able to exercise its full effect on the | generated at 50 cycles and 10,000 volts, this voltage 
total output curve, the comparative slowness of the| being the highest then used in the county, as 
rise of which during 1921 is of course related to| Manchester and other municipal undertakings had 
the short-time working which has unfortunately | limited themselves to 6,600 volts. The compara- 
been too prevalent in the county. | tively high voltage was decided on, of course, with 
The site chosen for the main generating station | reference to the efficiency of long-distance trans- 
of the company, at Radcliffe, is well adapted for the | mission, and, in order to keep down the capital 
purpose. At the point selected the River Irwell| charges of the transmission system, overhead mains 
runs close by the foot of a high, steep hill, the power| were very largely adopted. They were, indeed, 
station being built on the intervening space. The | the rule rather than the exception in the early years 
river furnishes an ample supply of condensing | of the company, being found quite as reliable as 
water, although not as clean as might be desired, | underground cables and involving only about one- 
and from sidings connected with the main line of| third the cost. The absurd restriction, however, 
the Lancashire and Yorkshire Railway, on the top| which compels the mains to be put underground 
of the hill, coal can be deposited automatically in | whenever a road of any kind is crossed, has placed 








the bunkers by gravity alone. 
point of view, the site therefore is excellent, and it 


is, moreover, well placed for serving the surrounding | 
It had, however, certain draw- | 


industrial area. 
backs from the point of view of constructional work, 
as the subsoil was not suitable for carrying heavy 
concentrated loads. 
fore to be taken with the foundations, and the whole 
of the plant and buildings is carried on a solid raft 


of reinforced concrete covering the entire area! 


occupied. Furthermore, the site also demanded 
the construction of a heavy retaining wall on the 
hillside. 
kept as simple as possible, but owing to the design 
of the boiler-house with its overhead economisers 


From the operating | 


Considerable care had there- | 


The steelwork and buildings have been } 


an increasing handicap upon overhead transmission 
and consequently the more costly underground 
construction has been largely adopted for recent 
extensions. 

The growth of the undertaking since the first four 
| machines were started in 1905 is reflected in the 
subsequent additions to the generating plant. 
The fifth unit, started in December, 1911, was a 
horizontal British Thomson-Houston set rated at 
2,500-kw. capacity. Other machines of similar 
type and manufacture, though progressively in- 
creasing in size, followed. In February, 1913, one 
of 3,500 kw. capacity was put into commission ; 
|in April, 1914, one of 4,375 kw.; in September, 
'1917, a 6,000-kw. unit was added to the plant; 





| and in March and September last year two machines, 


each of 10,000-kw. capacity at 1,500 r.p.m., were 
respectively brought into service. The aggregate 
rated capacity of the main units now amounts, 
therefore, to 42,375 kw., but the older units are 
little used as the load is naturally carried as far as 
possible by the larger and more efficient machines. 
Concurrently with the additions to generating plant, 
corresponding extensions had of course to be made 
to the boiler plant, which now comprises 24 Babcock 
and Wilcox land type boilers, all with a rated 
capacity of 30,000 lb. of steam per hour, except the 
six smaller ones first installed, the capacity of 
which is only 20,000 Ib. per hour, as we have 
mentioned above. 

There are now in the boiler plant four firing aisles, 
as the various extensions have taken the form of 
comparatively short bays running at right angles to 
the engine-room. This is in accordance with what 
is now generally admitted to be the best practice, 
as shorter steam mains, better lighting and ventila- 
tion, and more favourable conditions for coal and 
ash handling are attained. A section through the 
boiler-houses, taken parallel to the engine-room is 
illustrated in Fig. 5, Plate XLV. The earlier boilers 
are those on the left of the engraving. Those in the 
next bay are of the three-drum type, and are set 
somewhat higher. The furnaces, moreover, are 
slightly modified, and the ashes are dumped into steel 
hoppers beneath the grates; instead of collecting 
in ash-pits opening into the central aisle of the 
basements. No economisers belonging to these 
boilers are visible in Fig. 5, but their position between 
the boilers and the stacks is indicated in Fig. 4. In 
the next bay a considerable advance in design is to 
be noted. Here there are four three-drum boilers to 
a side, having their drums set somewhat higher than 
the previous ones in accordance with the indications 
of experience. The ash hoppers are of a more 
convenient type, and flue dust hoppers and shoots 
are provided at the sides of the basement to facilitate 
cleaning out. 

Simplicity is the dominant feature of the new 
plant, standard units being adopted and so arranged 
that operation is as easy as possible. In connection 
with the recent extension it was decided to adopt 
complete steam-raising units, each capable of 
evaporating 60,000 Ib. of water per hour. These 
units comprise two boilers of equal size, each of 
which can be worked independently of the other 
should this be necessary. Each boiler is complete 
with its own superheater, chain grate stokers and 
economiser, and the complete unit of two boilers is 
so designed that it can be repeated indefinitely as 
further extensions become necessary. 

Owing to the quality of the coal available, and 
in accordance with the underlying idea of sim- 
plicity of equipment, no complications of forced 
draught have been introduced, elasticity being 
given to the plant by a motor driven induced 
draught fan while a comparatively short steel 
stack suffices for each unit. 

The boilers are of the Babcock and Wilcox 
standard land type with brick settings, each boiler 
having a heating surface of 8,238 sq. ft., and an 
integral superheater. Two standard chain grate 
stokers are fitted to each boiler, and give a com- 
bined effective grate area of 196 sq. ft. The econo- 
misers are of Messrs, Green’s standard construction 
with vertical cast-iron tubes. They are placed on 
a separate floor immediately above the boilers. 
Thus underground flues are entirely done away 
with, and the flue gases arising direct from the back 
of the boilers, pass continually upwards, following 
their natural path and consequently suffering a 
minimum loss of draught. There is ample room for 
men to walk about and work on the economiser 
floor, with the result that the brickwork can be easily 
maintained in a perfect condition and pipe-joints 
and fittings properly attended to. Under the full 
length of the boiler-houge is a basement on the 
ground level, into which ashes and clinkers from the 
furnaces are discharged. They are then removed 
by an aerial ropeway to adjoining land. 

The boiler plant is designed for a working pressure 
of 160 lb. per square inch, with a superheat of 
150 deg. F., the temperature of the steam leaving the 
boilers being thus 520 deg. F. This comparatively 
low pressure and temperature were adhered to in 











764 


the recent ‘extensions in order not to introduce the 


difficulties of operation which would occur if the new 
plant were different from the old. In spite of the 
handicap which this places upon the possible 
efficiency of the station, as compared with plants 
using steam at much higher pressures and tempera- 
tures, the results actually obtained will bear com- 
parison with those of much more pretentious 
installations, as we shall show later. This is, of 
course, due largely to the close attention paid to the 
details of operation and maintenance, but these 
again are undoubtedly facilitated by the simplicity 
and straightforwardness of the lay-out. The whole 
design of the boiler-house, with its self-contained 
combinations of standard equipment, is well worthy 
of careful study. As will be seen on reference 
to Fig. 4, there is another row of boilers, constituting 
half the equipment of a new boiler-house, which 
is not shown in Fig. 5, but we need not refer to it 
except to mention that the same design is adopted 
as in the completed bay seen in Fig. 6. 

The relationship of the newer bays of the boiler- 
house to the engine-room is well shown in Fig. 6. 
It will be seen that there is no underground con- 
struction in either part of the plant, the boiler-house 
basement and the condenser pits in the engine-room 
both being on ground level and thus getting the 
benefits of dryness and natural ventilation and 
illumination, to the maximum degree possible. 
The circulating water mains run from the con- 
denser pits direct to the river, terminating in 
chambers protected by revolving screens, which will 
be referred to again later. 

The general appearance of the power station is 
shown in Fig. 8, on page 774, the part of the building 
in the foreground being the engine-room. The two 
tall chimneys on the right are the original steel 
stacks erected in 1905. The two taller stacks, of 
ferro-concrete, were installed at the time of the 
first extension. The six shorter ones serve the 
newer parts of the boiler plant, there being two 
to each line of four boilers as already mentioned. 
Behind the station can be discerned the end of the 
short electric railway which serves to move coal 
wagons from and to the adjacent sidings. The 
ground level at that point is about as high as the 
top of the power-station roof, and upon this fact 
depends the possibility of adopting the simple 
and efficient method of getting coal into the bunkers 
which is a feature of the Radcliffe plant. The 
scheme will be understood from Figs. 9 and 10 on 
page 774, the former a view taken from just inside the 
opening in the end wall of the boiler-house, which 
is seen in Fig. 10. As will be seen from the general 
lay-out of the plant (Fig. 4), there are three runways 
delivering coal to the boiler-houses, the most 
important of which is the double runway serving 
the newer portion of the plant, and shown in Figs. 
9 and 10. Referring to the former figure, it will be 
seen that the loaded coal wagons are hauled by an 
electric locomotive from the siding along a gantry 
running parallel to the station. Each wagon in turn is 
tipped up by an electrically.operated ram, as shown 
in Fig. 7, on page 763, and its contents emptied 
into the steel bunkers below. There are, in the 
plant illustrated, two such bunkers, each terminating 
in a shoot and coal valve centrally over the corre- 
sponding runway track. On these tracks are small 
steel cars, holding about 1 ton of coal, and as soon 
as one of these cars is loaded from the bunkers, 
it is released from the dogs which hold it during the 
filling operation. It then runs by gravity down the 
runway towards the boiler-house, accelerating in 
speed until it comes in contact with a barrier across 
the rails which can be seen in Fig. 9. This barrier 
is connected by wire ropes to a heavy pendulum. 
The car picks up the barrier and carries it along, 
raising the pendulum while so doing. This has the 
effect of slowing up the car, which comes to a stand- 
still inside the boiler-house and dumps its contents 
into the bunkers. The return swing of the pendu- 
lum then sends the car back again to its starting 
point, the barrier being dropped at the proper place 
in its journey. The whole operation is performed 
without shock or noise, and no labour is employed 
except that of the men at the loading point. The 
coal consumption of the whole plant at present is 
about 6,000 tons per month, the whole of this 
quantity being handled in the manner described. 
The coal-handling installation was designed and 
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installed by Messrs. Babcock and Wilcox, Limited, | 


Renfrew, and it meets the conditions admirably. 
Fig. 11, page 774, is a view taken down one of the 
firing aisles in the newer portion of the plant, and 
the engraving shows the comparatively good illu- 
mination which the design permits of good lighting 
being one of the most difficult things to secure in a 
double-sided boiler-house with overhead bunkers. 


(To be continued.) 





INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the above Institu- 
tion was held on Friday last, the 15th inst., at the 
Institution Buildings, Storey’s Gate, Westminster, 
the president, Dr. H. 8. Hele-Shaw, occupying the 
chair. Formal business having been transacted, 
the secretary read a letter from the Secretary to 
H.R.H. the Duke of York intimating His Royal 
Highness’s assent to become an Honorary Member 
of the Institution, in response to the invitation 
recently extended to him, and thanking the Institu- 
tion for the privilege and honour. 

It was further announced that Lieutenant- Colonel 
R. B. Pitt had been appointed a Member of Council 
in place of Mr. D. B. Morison, who had resigned. 


RECLAMATION PLANT AND Its OPERATION. 


The paper set down for reading and discussion 
was entitled “‘ Reclamation Plant and Its Opera- 
tion,” and was read, in abstract, by the author, 
Mr. Gascoigne Lumley,: 1.8.0., of Newcastle-on- 
Tyne. We reproduce this paper on page 784 of 
the present issue, and accordingly proceed to deal 
with the discussion. 

Captain Sir Arthur W. Clarke, K.B.E., R.N., 
Elder Brother of Trinity House, and chairman of 
the River Committee, Port of London Authority, 
opened the discussion. It was, he said, the function 
of Trinity House to advise the Government on the 
dumping of material in or near the estuaries of 
rivers, and much of his work had been with just 
such matters as those with which the author’s 
paper was concerned. In company with Sir Cyril 
Kirkpatrick, he had visited Hamburg, Bremer- 
haven, Rotterdam and Amsterdam, some time ago, 
where they had seen much to admire, and a good 
deal to avoid. At Rotterdam they had seen in 
progress an enterprise for making a public park 
out of reclaimed land. The material from a soft 
bottom, was dredged by bucket dredgers, carried 
a few miles up river in barges and pumped or 
“blown” ashore. It was a wonderful exhibition 
of ingenuity and power. A serious matter in 
relation to reclamation was to know what to do with 
the material. In the case of the Millwall Dock, 
material had been dumped behind the walls up till 
1909, when the Port of London Authority stopped 
the practice as the great accumulation of material 
was becoming a trouble. It was difficult to keep 
the entrances to the Thames clear, and to maintain 
the necessary depth for the traffic. The financial 
question was ultimately the determining factor. 

Mr. Leopold H. Savile, Civil Engineer-in-Chief of 
the Admiralty, said it frequently happened that, after 
a plant had been designed for some particular work 
and sent out, difficulties arose in the course of opera- 
tions and these were overcome probably on the spot, 
and the designer of the plant and the manufacturer 
remained ignorant of the facts, so that the lessons 
learnt were not always utilised in subsequent designs. 
In Fig. 6 in the paper, there was shown a very large 
increase in the consumption of coal after the length 
of the pipe line exceeded 3,500 ft. That, he imagined, 
was due to the engine and pump having insufficient 
power. For the same reason the velocity in the 
pipe line, given as about 12 ft. per second, was not 
sufficient to keep in suspension the heavier classes 
of material. The plant should be designed to give 
at least 14 ft. per second. He wished to suggest 
that a rotary motion should be imparted to the 
material passing through by riveting, say, a 
spiral angle or a tee iron inside the pipe. He 
thought that would tend to prevent settlement. 
The conclusions drawn from Table I in the paper also 
indicated that the pumps were slightly overloaded. 
The second pump did two-thirds of the work, 
and he would be glad if the author would give the 
reason for that. Was the vacuum (15 in.) kept 
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low from fear of air pockets being produced in the 
pipe and the pump? With regard to the work 
at Bombay he had notes in his possession on the 
working of the dredgers. The two dredgers were 
built by Messrs. William Simons and Co., and had 
a length of 205 ft., a beam of 42 ft. and a draught of 
8 ft., while the gross tonnage was 890. There was 
a floating pipe line of 2,000 ft. and a shore pipe line 
of 2,500 ft., making a total of 4,500 ft. ; the diameter 
of the pipe was 39 in. The dredgers, built in 1909, 
each cost 66,5001., with 31,000/. additional for the 
pipe line. The specification provided that 2,000 
cub. ft. of soft clay and mud should be pumped 
per hour through a length of 4,500 ft. of pipe from 
a depth of 30 ft. In two months’ working of one of 
the dredgers 1,720 cub. ft. per hour were dredged and 
pumped about that distance. From a further depth, 
of 40 ft., the cutter being lengthened in order to get 
better stuff—there was an average of 1,480 cub. ft. 
pumped per hour over the whole time. The failure 
to reach the specified amount was due to the soft 
clay and mud which took too long to settle. For 
this reason it was decided to go deeper and pump 
the stiffer clay, but the result was that the 11-in. 
pump shafts broke and had to be replaced by 
134-in. shafts ; the latter worked satisfactorily. 

Sir Cyril R. 8. Kirkpatrick said that in the Thames 
dredging was carried out by a fleet of dredgers, 
and from London Bridge to the lower end of the 
Yantlet Channel at the Nore, about 47 miles below 
the bridge, dredging took place, the material being 
deposited in the Black Deep, 67 miles below the 
bridge. The site selected was just below the Duke 
of Edinburgh Channel, where vessels taking course 
for the English Channel turned off to the south. 
This channel, known as the Swatchway, unfor- 
tunately showed signs of shoaling. A new site 
for depositing had therefore again to be looked for, 
but had been difficult to find, largely because of 
the Essex and Kent fisheries. It appeared that an 
area 1 mile more seaward, and accordingly 
further away from the Duke of Edinburgh Channel, 
would be selected. This would involve to the Port 
Authority alone about 4,000/. a year for 1 mile of 
extra towage (about 4d. per cubic yard per mile). 
It would thus, at first sight, appear that a great 
saving could be made by land reclamation. He 
could not yet, however, forecast his ultimate con- 
clusion on the point. Of the 4,000,000 cub. yards 
of material which they had to dispose of yearly, 
1,000,000 was dock siltage and therefore eminently 
suited for pumping, but the remainder would, on 
an average, probably be about -1,000,000 yards of 
sand and 2,000,000 yards of a mixture of clay, 
gravel, chalk and mud. Supposing all the material 
raised was suitable for land reclamation, and that 
land could be obtained at the rate of 3001. per acre. 
the marshes were about 5 ft. and the river banks 
about 17 ft. above ordnance datum. Filling 12 ft. 
high would therefore level it up. The land charges, 
apart from interest on capital, absorbed 34d. per 
cubic yard for filling, independently of the necessary 
staging, pipe lines and pumping. The total cost of 
dredging and depositing at Black Deep was now 
only about 1s. 8d. per cubic yard. If the material 
could be dumped from the hopper on to the land— 
without adding anything for staging, pipe lines, 
or pumping—towage would have to be reduced by 
about 14 miles before any saving could be looked 
for. 

When the physical condition of the foreshore 
was taken into account and the capital works that 
would have to be constructed, the proposition did not 
seem to be very hopeful. Another proposition, 
rather more feasible, would be to build out a revet- 
ment and fill behind. This again, meant heavy 
capital cost. It might be argued that the land 
should be reclaimed at a higher level, when the land 
would not cost as much per cubic yard of material 
filled, but in many instances this had only rendered 
land derelict. It would therefore be seen that in 
London past efforts had not been very successful. 
That, however, was far from saying that recla- 
mation was not the best solution for the deposit of 
surplus material if the conditions were such as to 
make the undertaking profitable. He would, for 
example, refer to the work at Rotterdam. There 
a new dock—the Waalhaven—was being dredged, 
and the municipality were using the material to 
reclaim land to form a park, the whole requiring no 
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less than 22,000,000 cub. m. of dredged material. 
This was raised by bucket dredgers, towed about 
5 miles in barges and then placed alongside the 
pumping plants fixed on three jetties. Mr. Burg- 
dorffer, the Director-General of the Department of 
Public Works of the City of Rotterdam had described 
the operations in a paper read before the Royal 
Institute of Engineers in Holland on November 2, 
1920. The first suction dredger was provided with 
two centrifugal pumps, with open impellers, in series. 
They were each driven bya steam engine of 350 h.p., 
while a third engine of 200 h.p. drove a sluice 
pump with a capacity of about 70 cub. m. per minute. 
In order to speed up the work another dredger was 
procured. In this there was merely one single main 
pump with shrouded impeller driven by a steam 
engine of 935 h.p. The sluice pump, of about 
90 cub. m. per minute capacity was driven by a 
separate engine of 225 h.p. The barges had each 
a capacity for 250 cub. m. which was passed 
through the discharge pipes in 20 minutes. The 
minimum distance over which the material was 
carried was about 1,700 m. and the maximum 
2,600 m. The head was 11 m. to 12 m. and the 
diameter of the pipe line varied from 55 cm. to 
65 cm. 

Sir Cyril Kirkpatrick agreed as to the danger of 
taking specific costs of work in one district and 
applying them to others where the local conditions 
were different. He wished to make a plea for some 
standardised method of keeping records. He had 
never found two engineers who kept the costs in the 
same way; it was therefore impossible to compare 
results. His practice had been to calculate, not the 
sludge material excavated from the channel, but the 
material delivered in the hoppers. He realised that 
there was a difference of 40 per cent. or 50 per cent. 
between the two, but it seemed to him that some 
standard should be adopted. 

Major P. G. Du Plat Taylor, of the Port of London 
Authority, spoke of experimental dredging work 
under Mr. G. Lyster in the year 1900 on the Mersey. 
He exhibited several slides of the dredgers, and 
described their construction. The vessels could 
deal with about 3,000 tons in half an hour ; the cost 
working out at $d. a ton, going about 4 miles for 
dumping. Experiments were subsequently made for 
getting a similar dredger to pump mud. Instead 
of a drag nozzle a long, narrow nozzle, about 7 ft. 
or 8 ft. long, was towed slowly over the bottom of the 
harbour. The coamings of the hopper were raised 
considerably, so that the water had to rise to a height 
of about 12 ft. The best results were 20 per cent. 
retained, and a small percentage sent back to the 
dock. The material took three or four days to 
deposit completely. These earlier experiments at 
Liverpool were not further developed in the case of 
mud. The dumping took place 16 miles from Liver- 
pool. Thechannel was about 1,000 ft. wide. There 
were other subsidiary channels. It was found that 
flow was improved so that fir about every yard 
dredged about six were actually removed. 

Commander J. Percival, D.S.0., R.N.R., next 
approached the subject as a seaman. At Lagos 
Harbour, in 1903, the depth of water at the bar was 
9 ft. There were various arguments then as to 
whether Lagos could be opened for navigation, and 
three systems were proposed, namely, a deep-water 
wharf in the sea, a canal, and dredging. He had 
had a brief experience at Liverpool, before going 
to Lagos. That experience had proved most useful. 
In the case of Lagos he had recommended that 
dredging should be carried out for six months of the 
year. Dredgers were built and the work carried out, 
and to-day the water over the Lagos Bar was 27 ft. 
In 1912 it was found possible to utilise the spoil in 
filling up the swamps which bred mosquitoes, and 
in that way to diminish the malaria occasioned by 
those insects. The dredger Sandgrouse was adapted 
either for pumping ashore through a 2,000-ft. pipe 
line or for the deposit of spoil. The Cederval gear 
was fitted in that vessel, in view of the necessity of 
securing the proper mixture when pumping the sand 
ashore, and an extra service of pipes was also pro- 
vided. When pumping on the bar one pump was 
used, but, later, when pumping through a long 
pipe, two pumps in series were employed. 

Mr. N. G. Gedye, O.B.E., alluding to the author’s 
observation that when using the drag head on 
loose sand, a foot or 18 in. might be taken off, said 
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his experience was that it was better to cut deeper 
than 18 in. in sand, in order to get a good continuous 
flow of sand into the drag cutter. Could the author 
give more information as to the most economical 
depth of cut witha drag cutter? He did not know of 
anyone who had succeeded in pumping mud into a 
hopper, as it required so much time. There was no 
difficulty in the pumping, but the mud settled so 
slowly that the bulk of the material flowed from the 
hopper coamings before it could settle. With regard 
to the Cederval type of gear mentioned by the 
author, for excluding sand from the glands, he had 
fitted this type to dredgers »n the Tyne besore the 
war, in connection with the bottom tumblers, with 
extremely good results. The wear and tear of the 
bottom tumblers was excessive and gave constant 
trouble. A dredger built in 1911 or 1912 was so 
fitted, and was very successful. Eventually all the 
bottom tumblers were fitted with the gear, and sand 
was almost entirely excluded from the bearings. 
At Ostende Harbour, which had silted up rapidly 
during the German occupation, something like 
1,600,000 tons of material had to be shifted. The 
harbour was blocked by the Vindictive, and by 
one of the Belgian State steamers which the Germans 
had sunk. The depth was so small that barges 
could only go to sea at high water. A German 
suction dredger was fitted up and used to pump 
ashore, while a larger British suction dredger was 
employed to dredge the sand. It was creditable to 
the officers engaged that the dredger, badly damaged 
before the Germans sank it, should have been so 
rapidly fitted out for pumping ashore. 

Mr. R. J. N. Willcox considered it open to question 
whether a suction dredge delivering into open 
hoppers was the best arrangement in any but 
exceptional circumstances. Almost everything de- 
pended upon the particular conditions in which the 
plant had to be used. In the case of a large suction 
dredger with a 42-in. pipe, the attempt was made 
to collect the discharge from this into a 500 cub. yard 
hopper without any baffling arrangement. The 
dredger was lifting brown boulder clay with a cutter. 
The hopper, however, was never filled to more than 
one-half in height and one-third in volume ; and the 
clay had to be dug out. That was an extreme case. 
He had been interested in the Dutch method of 
building quays by means of suction dredging, the 
spoil consisting of very fine sand with a large 
quantity of mud and also alluvial soil—not clay in 
the strict sense. They also built their dykes 
similarly, by constraining the flow of water by means 
of hurdles, which were shifted about as desired. 
In the pump an open impeller was used having 
parallel-sided blades. In theory this was wrong, but 
proved right in practice for the particular class of 
material, consisting almost entirely of fine sand and 
mud, which had a lubricating effect. This impeller 
was used by German and Dutch engineers, but 
British and American practice inclined strongly 
to the shrouded impeller, with the pump interior 
heavily armoured. The armour was easily renew- 
able, and the wear in the shrouded impeller was 
entirely in one direction. In dredging a gritty 
bottom, having a lot of flint and gravel in it, in 
two days more damage might be done than would 
ordinarily occur in six months, and the output of the 
dredger might be reduced by one half. 

Brigadier-General M. Mowat, C.B.E., said in 
connection with a dredger which had been under 
his charge for some months, he had been struck 
by the fact that the boiler troubles of the machine 
were considerably greater than in the case of other 
craft, such as grain elevators, of similar size. The 
reason was that the dredger, at work in soft mud, 
kept the water in such a state that dirty water was 
constantly getting into the boilers. It was very 
important to keep up good circulation. By fitting 
a very simple type of circulator on the boilers, it 
was possible to blow-off much of the stuff that found 
its way in, and so reduce the bill for boiler repairs. 

Mr. Gascoigne Lumley replied very briefly to the 
discussion. The depth of cut, he said, depended 
on the material. With mud on hard ground, a 
relatively small cut would suffice; with sand, 
when the sand was flowing freely, a deeper cut 
could be taken. The depth of 18 in. was the maxi- 
mum he had been able to take in a hard sandy 
bottom. 

The President asked Mr. Lumley if he could add 








to his paper a drawing of the Cederval gear. Mr. 
Lumley replied that the device was a proprietory 
one, made by a Norwegian firm. 

The President then closed the proceedings with 
the announcement that there would be an informal 
meeting on January 12, at 7 p.m., when the 
subject of “ Technical Journals and Their Use to 
the Engineering Profession” would be discussed. 





COLD AIR REFRIGERATING MACHINE. 

THE principal objection to air as a refrigerating 
agent is the relatively heavy and cumbrous character 
of the machines hitherto constructed, which has 
led to the present preference for ammonia or CO, 
as working agents. M. Maurice Leblanc claims to 
have overcome the drawbacks attaching to the use 
of air by a machine working on a different cycle 
to that commonly employed, and has constructed a 
refrigerator embodying his ideas, which is described 
in Le-Genie Civil for September 30 last. 

The cycle of operations is as follows: At one end 
of a cylinder a charge of air is imprisoned at a tem- 
perature T, and a pressure P;. By the outward 
motion of the piston this air is expanded down to 
a temperature T, and a pressure P,. It is then, 
by means of a blower, scavenged out of the 
cylinder, at practically unchanged pressure and 
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temperature to the refrigerator, being replaced in 
the cylinder by a mass of air at the same pressure 
but at a higher temperature. On the return stroke 
this is compressed to the initial pressure, but has 
then of course a higher temperature than that 
prevailing at the outset of the cycle. In its turn, 
however, this hot air is scavenged out through a 
cooler, by a charge of cooled air delivered by 
a second blower from the discharge port of 
the same cooler. 

The initial conditions being re-established a 
second out-stroke is made, and the air cooled by 
this expansion is in its turn displaced by a previous 
charge, which has by now passed through the 
refrigerator. The principle will perhaps be more 
readily grasped on referring to the diagram- 
matic sketch of the apparatus above. As there 
indicated, the expansion cylinder is duplex, the 
pistons being coupled to one and the same crosshead. 
In the position shown in the diagram a stroke from 
left to right has just been completed. At the right- 
hand end air from the cooler R, is being forced into 
the cylinder by the blower W, and expels through 
the port c, the air which has been heated by the 
compression. At the left-hand end the air cooled 
by the expansion is being drawn out of the cylinder 
through the port d, and forced through the refri- 
gerator R,, whilst fresh and warmer air drawn from 
the same refrigerator enters by the port d, The 
auxiliary compressor shown is used to maintain the 
desired initial pressure in the expansion cylinder 
and to compensate for such leakage as may occur. 
At the end of the return stroke the right-hand end 
of the cylinder is connected to the refrigerator R, 
through the port d,, whilst the other end is coupled 
to R, by the ports c, and c,. In this position the 
air on the right, cooled by the expansion, is sent 
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through the refrigerator by the blower. In the only 
machine so far constructed on this system, the 
highest pressure attained in the cycle was 15 atmos- 
pheres and the lowest 9 atmospheres absolute. The 
air entered the refrigerator at — 30 deg. C. and left 
it at 2 deg. C. The cooling water was supplied at 
10 deg. C. This machine has two double-acting 
twin cylinders arranged side by side, the pistons 
being connected to a common crosshead ; and at 
each end the cylinders open into a common clearance 
space. They were 150 mm. in diameter and had a 
stroke of 130 mm., and the preliminary tests have 
indicated a capacity of 20,000 negative calories per 
hour. 





COBALT. 

Tue above was the title of a paper read by 
Mr. W. R. Barclay before the Sheffield Section of the 
Institute of Metals, on December 8. Giving a brief 
historical preface, he said that nickel and cobalt, 
found closely associated in nature, were looked 
upon as “enemies” and “ interlopers”’ by early 
smelters of iron and copper. The scientist Para- 
celsus (born Zurich, 1493; died Salzburg, 1541) 
spoke of them as “ evil spirits,” the name cobalt 
being derived from the German “ Kobold”—a 
** goblin,” and nickel from another word meaning a 
** little devil.” The lecturer then said that although 
the atomic weights, specific gravities, and other 
constants of the two metals were almost identical, 
there were many striking differences between them 
from a metallurgical point of view. Up to two or 
three years ago practically the whole of the supplies 
of cobalt ore came from the town of Cobalt and the 
Nipissing district, Ontario, Canada, but much richer 
deposits had been found recently at Cloncurry, 
Queensland, Australia. Both ores were essentially 
sulpho-arsenides of cobalt, the Canadian ore con- 
taining some 8 per cent. of cobalt and 7-5 per cent. 
of nickel besides arsenic, sulphur and such impurities 
as silica, iron, copper and lime, whereas the figures 
for the Australian variety were 22 per cent. of 
cobalt and only 0-4 per cent. of nickel. The latter 
also contained silica, arsenic, sulphur and impurities 
similar to those found in the Nipissing ores. 

The method adopted for the extraction of the 
metal was as follows. The ore was first finely 
ground and fluxed with lime to remove silica. 
Roasting followed to remove all the sulphur and 
some of the arsenic (usually brought down to 10 per 
cent.) and the calcined powder was dissolved in 
hydrochloric acid. The iron and most of the 
remaining arsenic were then removed together as 
ferric arsenate by precipitation with milk of lime. 
The residual arsenic and the whole of the copper 
present were next removed by means of sulphuretted 
hydrogen. Only nickel and cobalt were now left 
in solution, the latter was precipitated as the 
hydrated black oxide (CO,0,) by means of calcium 
hypochlorite, Ca(ClO),, (bleaching powder), the 
nickel chloride remaining unchanged. This curious 
reaction was discovered in Birmingham almost by 
accident. The precipitated black cobaltic oxide was 
dried, ground, and either converted into salts for use 
in the ceramic industries or reduced to metal. 
It was first intimately mixed with some farinaceous 
material, pressed into small cubes and then heated, 
surrounded by charcoa,, in a sealed retort-like vessel. 
The resultant cubes of cobalt contained no oxide 
and were either carbon-free or very low in carbon. 
The average standard of purity was 98 per cent. 
cobalt, although as much as 99-05 per cent. had been 
obtained, and the proportion of nickel present was 
certainly less than 0-5 per cent. Although the 
main uses of cobalt were chemical rather than 
metallurgical, the metal had certainly found a 
place in the steel industry. 

Becker in 1912 was one of the first to introduce 
cobalt in high-speed steels, and since that date steel- 
makers accounted for quite an appreciable pro- 
portion of the annual output. Prior to 1912 the 
consumption of cobalt by steel makers was negligible. 
A steel containing 35 per cent. cobalt had a much 
higher magnetic efficiency then the tungsten, 
chromium, and plain carbon steels at present in use, 
and one containing 15 per cent. cobalt, together with 
chromium, gave almost as good results. This, the 
lecturer said, indicated great possibilities of develop- 
ment in the sphere of magnet steels, and would 
enable manufacturers of magnetos to simplify their 
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designs and to use much less material to obtain the 
same magnetic efficiency. The Elwood Haynes 
cobalt-chrome alloys were in many respects superior 
to ni-chrome. The addition of manganese to cobalt 
gave a good malleable alloy which could be rolled 
into sheet. There was, however, no commercial 
use for this material at present. The copper-cobalt 
alloys, unlike the copper-nickel series, had little or 
no industrial application, and whereas a small 
percentage of nickel in brass was beneficial, a 
similar addition of cobalt did not have a good effect. 
Although it was possible to deposit cobalt by elec- 
trolysis rapidly and quite satisfactorily, it was 
most unlikely that this would ever be undertaken 
on a commercial scale. There was room for re- 
search, but, in the speaker’s opinion, cobalt would 
never replace nickel. The position of cobalt in 
metallurgy was too uncertain for scientists to be 
dogmatic as to its possibilities. The great aim of 
manufacturers was to cheapen the metal and, using 
the purer Cloncurry ores, to produce a ferro-cobalt 
for use in the steel industry. 





THE SAUNDERSON LIGHT AGRICULTURAL 
TRACTOR. 

Tue trend in design of agricultural tractors is towards 
a comparatively light-weight machine of simple con- 
struction, as only by meeting these two conditions can 
a tractor capable of satisfactory operation by un- 
skilled labour, be produced at a reasonable price. It is 
sufficient for any ordinary farmer to have a tractor 








which will pull a three-furrow plough in ordinary land, | 


or a two-furrow plough in the stiffest soil, and to make 
such a machine an attractive proposition from the 
economic point of view, it is essential that both its 
first cost and upkeep charges shall compare favourably 
with those of any alternative for doing the same work. 
The Saunderson Tractor and Implement Company, 
Limited, of Elstow Works, Bedford, whose name has 
been honourably associated with the tractor industry 
since the earliest days and whose designs have always 
shown originality, have recently placed on the market 
a new light-weight tractor which is claimed to meet 
in every respect the requirements we have stated. 
Its external appearance is illustrated in Fig. 1, above, 
while in Figs. 2 and 3 the general arrangement of the 
mechanism is made clear. Details of the engine and 
of other parts are shown to a larger scale in Figs. 4 
to 11, on the opposite page. 

The machine, which weighs 27 cwt., is fitted with an 
engine of 20 b.h.p. and develops 12 effective horse- 
power at the draw-bar. Its overall height is 52 in. 
and its width 48 in., so that it can be worked in orchards 
and other places where space is limited. The tractor 
will turn in a radius of 12 ft. Its driving wheels are 
42 in. diameter by 8 in. width of tread, the corresponding 
dimensions for the front wheels being 27 in. and 5 in. 
respectively. Its top speed is 3 m.p.h., the second 
speed and reverse being both 2 m.p.h. When required 
to drive stationary machinery, power can be taken by 
means of a belt from an 11-in. driving pulley situated 
at the near side of the tractor and well in advance of 
the rear wheels. : 

A special feature of the design is the construction of 
the mechanism in a series of self-contained units, each 
of which can be inspected, adjusted or removed, without 
interfering with the others. The underlying idea is 
that the machine shall be understandable at a glance 
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by unskilled labour, and that there shall be no difficult 
internal adjustments to be made to compensate for 
wear or other cause. The engine unit, comprising 
engine and gear-box, is illustrated in Figs. 4 and 5, 
above. The engine itself is of the two-cylinder 
V-type with overhead valves, the cylinders each being 
4}-in. bore by 6-in. stroke, with detachable heads. The 
big-end bearings of the connecting rods and the main 
bearings of the crankshaft are of the roller type, so that 
no adjustment for wear is needed, and trouble from 
melting out is eliminated. Lubrication, moreover, is 
reduced to a minimum, and it is stated indeed that the 
whole tractor can be kept lubricated with less than one 
pint of oil per working day. 

As will be seen in Fig. 5, the two cylinders work on 
an overhung crank-pin and the connecting rod big-ends 
are visible by the removal of a door plate. The pulley 
is driven direct from the crankshaft by means of a 
friction clutch, and the change-speed gear is incor- 
porated in the casing. Beneath the magneto, in Fig. 5, 
is seen a sprocket wheel keyed to the second motor 
shaft outside the casing. A roller chain connects this 
sprocket with the large sprocket shown in Fig. 9. 
The drive then goes through a differential gear, and the 
rear wheels are driven by other roller chains from the 
small sprockets on the ends of the differential shaft. 
A reference to Fig. 2 will make the whole arrangement 
clear, and the details will be understood from Figs. 
7,9 and 10. 

The back axle is solid and stationary, the road wheels 
running freely on each end of it. This is a much 


simpler ae for the ordinary farm labourer 
to understand than the complicated live axle often 
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employed in tractors. It is practically impossible for 
anything to go wrong with the Saunderson axle, while 
the design of the differential gear as a separate unit, 
with strong spur teeth instead of bevels, also makes 
for reliability and ease of maintenance. The front 
axle is of the Ackermann type, and steering is effected 
through the worm gear and quadrant, as shown in 
Fig. 11. 

The tractor is designed to work with ordinary 
paraffin as fuel, and a special type of vaporiser has been 
developed by the makers for this purpose. One of 
the defects of some foreign light-weight tractors has 
been a liability to turn over backwards when pulling 
hard, the engine climbing round the back axle when the 
resistance of the latter to turning exceeded a certain 
amount. This, of course, was a highly dangerous 
fault and has, we believe, been. the cause of fatal 
injuries to drivers. It is claimed that under no circum- 
stances whatever can the Saunderson light tractor 
behave in the manner mentioned. With regard to the 
question of maintenance, which has sometimes proved 
so heavy as to cause the use of tractors to be abandoned, 
it may be mentioned that the Saunderson Tractor 
and Implement Company, Limited, give a guarantee 
that replacements due to wear and tear during the 
first three years of the tractor’s life shall not exceed 
a definite and very moderate sum. 





Wuart 1s Sanp ?—This question is asked by the Engin- 
eering News-Record, New Work, which states that in the 
new American tariff law, “sand, crude or manufactured,” is 
on the free list, and “silica, crude,” is taxed 4 dols. per ton. 
** When is silica sand ?” and vice versa, are questions now 
being asked of the Cust rtment. Our t 
adds that an ted authoritative definition of 
sand would no doubt help the Government in its ruling. 
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OVERHEAD ELECTRIC TRANSMISSION 
BETWEEN SCANDINAVIA AND DENMARK. 


Tue scheme for the installation of overhead 
electrical transmission between Scandinavia and 
Denmark is being examined by a committee which, 
among others, includes the chairman of the Royal 
Swedish Waterfalls Board, Colonel Hansen, Director- 
General Strevold-Hansen, of Norway, and Professor 
Rung, of Denmark. A special committee has presented 
an exhaustive technical report, which, however, is to 
be further elaborated, and a separate committee has in 
the meantime been appointed for a thorough investiga- 
tion of the economic and legal aspect of the under- 
taking. 

Transmission of electrical energy from Sweden to 
Denmark has been carried out for several years with 
entirely satisfactory results by means of cables under 
the Sound. It was originally proposed to employ this 
method in connection with the more comprehensive 
scheme now under discussion, but a plan has now been 
put forward for an overhead line across the Sound. 
Investigations have shown that the conditions met with 
in the Sound would admit of the construction of large 
towers for the suspension of the lines, and no serious 
constructional difficulties are anticipated, although the 
details have not yet been fully worked out. An over- 
head line would allow of 132,000 voltage current being 
transmitted, whereas with a submarine cable it would 
be necessary to transform at each end and use a lower 
transmission pressure. 

The question of the export of energy, which is of 
comparatively recent date, will not, in many instances, 
present any serious technical difficulties, but there 
are ots © a number of other questions to be con- 





sidered which rob the matter of its apparent simplicity. 
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Experts who have studied the problem have arrived 
at the conclusion that the objections that may be raised 
are not of such a nature that they need prove in any 
way insurmountable. 

It is of some interest to see what Switzerland is doing 
in the way of exporting electric energy, as it holds the 
premier position in this connection. In proportion 
to its own power requirements, Switzerland possesses 
a large excess of water power. Its total is some 
4,000,000 h.p., of which some 800,000 h.p. were ex- 
ploited in 1921. The export of energy from Switzer- 
land during 1921 amounted to 107,765 kw., of which 
36,610 kw. went to Germany, 24,276 kw. went to 
France, and 46,859 kw. went to Italy. : 

Originally the export of electric energy from Switzer- 
land was unrestricted, but in 1906 it was made depen- 
dent on Government permission, the conditions being 
further elaborated in a decree of May 1, 1918. This 
laid down as conditions for obtaining permission to 
export, that the power in question is not wanted 
within Switzerland, that the permission be given for a 
definite limited period, generally fifteen years, and that 
the permission can be withdrawn before the expiration 
of this time should the conditions not be complied 
with, or public interests require it. 

Sweden and Norway are both rich in water power, 
potential and developed. Sweden has a total of 
6,200,000 h.p. available, of which 1,210,000 h.p. had 
been exploited by the end of 1920. The corresponding 
figures for Norway are about 12,300,000 h.p. and 
1,260,000 h.p. (the figures for Sweden being for nine 
months of the year, and for Norway for the whole year). 
The power is very unevenly distributed. Some export 
of energy on a small scale from either country to the 
other is already taking place, and the electrification of 
the Riksgvinsen-Ofoten Railway (the Norwegian 
section of the Lapland iron ore railway) will now be 
effected with electric energy from the Swedish State 
power station at Porjus. From the point of view of 
natural resources Norway is singularly well equipped 
for the export of electricity, but her geographical posi- 
tion is less favourable, and the projected transmission 
to Denmark is likely to take place by way of Sweden. 











INDUSTRIAL NOTES. 


Ir was stated recently that a man may earn up 
to 2s. 6d. a day without disqualifying himself for 
unemployment benefit. The statement is apt to 
mislead unemployed or partially employed workers— 
writes the Labour correspondent of The Yorkshire Post— 
and requires qualification. Section 7 (2) (a) of the Act 
of 1920 provides that a person shall not be deemed to 
be unemployed on any day on which he was following 
any occupation from which he derived remuneration 
or profit unless—and this is the qualification that is 
so often misunderstood—the occupation from which 
he derives the remuneration had originally been 
followed by him in addition to his usual employment, 
and was outside the ordinary working hours of that 
employment, and provided that the remuneration 
received therefrom did not exceed 3s. 4d. per day, or 
the daily average did not exceed that figure. 

For example, a mechanic who has been in the habit 
of devoting his evenings to playing a violin in a picture- 
house could continue to follow that employment 
and be entitled to unemployment benefit as a mechanic, 
if his remuneration as a violinist did not exceed 3s. 4d. 
daily. He could not earn 3s. 4d. daily as a mechanic 
and be considered unemployed. 





The Birmingham City Council approved last week a 
scheme for the construction of a new road from Birming- 
ham to Wolverhampton, with a view to giving un- 
employment relief work. The cost is estimated to 
reach 450,0001., half of which will be provided by 
Government. Birmingham will contribute 120,000/. 
The scheme will give employment to about 5,000 men. 
Government will also provide half the amount necessary 
for the maintenance of the road. This is to form part 
of a great national road. Schemes of the same nature 
are being put forward by a number of other cities and 
corporations. 


The executive of the Miners’ Federation of Great 
Britain held a meeting at Southport last Wednesday, 
preliminary to yesterday’s conference, to which we 
hope to revert in our next issue. 

Lord Buxton, independent chairman of the Welsh 
Coal Board, has given his award on two questions 
which had been submitted to his arbitration. He has 
found as follows :— 

1. A workman whose ordinary working week is one 
of five afternoon or night shifts, and who refuses during 
any week to work overtime, is not on that account to be 
deprived of the subsistence allowance to which he 
would be entitled. 

2. A workman is not to be disqualified on the ground 
of abstention from work on the Sunday night from 
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| receiving any subsistence allowance to which he 1 may 


be entitled, whatever ‘may be the practice at the 
colliery at which he is employed in regard to work on 
Sunday night. 





A recent manifesto sent to the Prime Minister by 
the Federation of British Industries contains several 
points of great interest. It states that relief from the 
crushing burden of taxation would be afforded by a 
reduction in the following directions : (1) The abolition 
of the corporation profits tax and, as a corollary, 
some adjustment in regard to super tax on money 
put to reserve by private firms. (2) A substantial 
reduction in the rate of income tax and, concurrently 
with such a reduction, some remission of indirect 
taxation. The Federation also urges the Government 
to devise some means whereby co-operative societies 
shall contribute their proper quota of taxation. A 
reduction of taxation, the manifesto adds, is absolutely 
essential to the revival of trade and to increase employ- 
ment. The Government, further, should abandon 
without delay all remaining forms of competition by 
Government institutions with private traders, and the 
greatest possible attention should be paid to the 
development of inter-Imperial trade. The Federation 
also calls attention to the very great importance of 
securing, during the present unemployment crisis, that 
where public money is expended in the purchase of 
goods, the maximum employment should be given to 
British labour. There is an obvious absurdity on the 
one hand in paying unemployment benefit and relief 
out of public funds, and on the other making large 
purchases of foreign goods from the same sources. 
During the present crisis, preference should be given by 
all departments to British goods, even though there 
may be a difference in price, unless there is definite 
reason to believe that the price of the British goods 
is being unduly maintained. Where Government funds 
are contributed by the State in support of municipal 
expenses, it should be made a condition of the grants 
that, where suitable British goods are available, no 
foreign goods should be purchased on contracts towards 
the expenses of which such Government contributions 
are made. We sincerely trust that effect may be given 
to these last recommendations. 





Writing in The Times on “‘Trregularity of Wages,”’ 
Mr. Harold Begbie states that next month the general 
labourers in Tyne shipyards will be paid 38s. 6d. a week ; 
the lavatory attendants of the Newcastle Corporation 
will be receiving 56s. a week. A rigger in the shipyards 
will be paid 42s. 2d. a week ; the mason of the corpora- 
tion, for 3 hours’ less work, will receive 73s. 4d. The 
shipbuilder’s plumber will be paid 48s. 6d. for 47 hours’ 
work ; the corporation’s plumber 77s. for 44 hours’ 
work. The enginemen in the yards will receive 
39s. 2d.; the flagmen who march before the corpora- 
tion’s steam rollers will receive 72s. Mr. Begbie adds 
that he could fill a column with such instances of 
irrational disparity. 





Lord Maclay referred recently, at a meeting of the 
Scottish Labour Colony Association, to the loss to the 
Clyde of a share in the two battleship contracts awarded 
a few days ago. He said that the difference in the 
estimates was so great that it was quite impossible 
for the Government to place the ships on the Clyde. 
He had been told that inefficiency on the Clyde as 
compared with some other districts was not less than 
10 per cent. In regard to “inefficiency” this was 
intended to mean that there was not the same output 
from the workmen on the Clyde as from those in the 
other districts. If it were true that there was a 
difference of 10 per cent. he thought they could quite 
understand why one of the battleships did not come to 
the Clyde. It was a sad reflection on the Clyde, and 
one to which he hoped they would pay heed, so that in 
the days to come such a reflection on this great centre 
of industry would be wiped out. 





In their iron and steel trade review of the current 
year, Messrs. Bolling and Lowe, Limited, of 2, Laurence 
Pountney-hill, E.C. 2, have reproduced a paragraph 
which was published by their predecessors, Messrs. 
William Bird and Co., in the year 1867. The para- 
graph reads as follows: “‘ The withering effect of trade 
unions’ ‘Shop Rules’ on our commerce we have long 
pointed out, and as the official inquiries into their 
operations and laws show the atrocious manner in 
which they are enforced, we are happy to find reason 
to anticipate that sterner measures may take the 
place of the tolerance hitherto paid to such institu- 
tions and their doctrines. It seems incredible that 
working men so impatient of imperial taxes and 
interference should endure a heavy taxation of their 
weekly wages in order to perpetuate an oppression 
which subjugates soul and body to arbitrary trade 
restrictions as degrading as they are cruel and exacting.’ 
Messrs. Bolling and Lowe, in regard to this paragraph. 
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say that “‘ to-day the ition is improved.’’ We do 
not believe, however, that such is the case, since the 
withering effect of trade unions and shop rules on our 
commerce is still with us. The disastrous effect of the 
hard and fast limited working day, and the difficulties 
attending the occasional working of overtime when a 
man is willing to do so by agreement with the employer, 
as and when any particular job in hand requires it, are 
hampering British industry more than is generally 
realised. This Messrs. Bolling and Lowe fully recognise, 
as they add that “‘in some industries the 8-hour day 
has proved detrimental to economical working, and 
masters and men should be allowed to make their own 
arrangements, without interference from the unions or 
the Government.’”’ The review deais with a number 
of other interesting points, quotations for pig-iron, 
steel, &c., at different periods, and so on. 





The following figures from the International Labour 
Office, Geneva, apply to the wages paid in Germany in 
1914, as compared with the latest figures available 
for the current year :— 


1914. 1922. 
Marks. Marks. 
General average (metal workers) : 
Skilled men shied . 32°67 1,905 
Semi-skilled men 33-49 1,836 
Unskilled men 25-04 1,795 
Berlin (metal workers) : 
Skilled men AS 42-44 1,962 
Semi-skilled men 39-96 1,874 
Unskilled men J, 7 30-62 1,830 
General average (building 
trades) : 
Skilled men 37-56 2,041 
Unskilled men vided 29-11 1,816 
Berlin (building trades) : 
Skilled men iio 43-46 2,088 
Unskilled men 29-15 1,984 


The increase in wages is stated to exceed the increase 
in the cost of living. 


Accidents at the coal mines of the United States 
in October caused the death of 186 men, according to 
reports received by the Federal Bureau of Mines from 
State mine inspectors. Twenty-five of the fatalities 
were at anthracite mines in Pennsylvania, and 161 at 
bituminous mines in various States. In October, a year 
ago, 180 miners were killed, including 42 at anthracite 
mines and 138 at bituminous mines. The death-rate 
for October, 1922, was 3-46 per 1,000,000 tons of coal 
produced ; a year ago the October rate was 3-43. The 
average fatality rate for October during the past nine 
years (1913-21), as determined by the Bureau of Mines, 
is 4-27 per 1,000,000 tons of coal mined, and the 
average number of lives lost during the same period 
is 238. The October, 1922, rate is, therefore, much 
below the average rate for October for the nine-year 
period. The loss of 186 lives in October, 1922, brought 
the total number of deaths at coal mines during the 
first ten months of the present year to 1,378, as com- 
pared with 1,665 during the corresponding period of 
1921. By a strange coincidence the fatality rates for 
the two periods are identical, 3-92 per 1,000,000 tons. 
The output of coal this year has reached 352,000,000 
tons, while during the ten-month period last year 
the production was 425,000,000 tons. The year 1922 
thus far has shown an unfortunate increase in explosions 
of gas and coal dust. This unfavourable record has 
been made notwithstanding the fact that a large part 
of the coal-mining industry was shut down for five 
months in 1922 during the miners’ strike. Accidents 
due to causes other than explosions show no matevial 
change in frequency from those that occurred iast 
year, except in the case of deaths due to the use of 
powder and other explosives, for which the rate has 
declined from 0-315 to 0-187 per 1,000,000 tons. 








The British coal output for the week ended on the 
2nd inst. was 5,573,300 tons; that for the week ended 
on the 9th inst. was 5,592,000 tons. 





AssociaTIoN OF HEADS oF DerPparTMEeNTs.—The 
second annual general meeting of the Association of Heads 
of Departments in Pure and Applied Science was held on 
Saturday, the 9th inst., at the Woolwich Polytechnic. 
The members were welcomed by the chairman of the 
governors, Mr. C. H: Grinling, who delivered an address 
upon the desirability of “ association” in all branches 
of society, whether trade or prctentons’ commercial or 
political. He emphasised the importance of a .new 
association taking a long view of the range of their 
activities and of developing into a body of national, or 
better still, of rage wy rather than of poet 
parochial importance. © secretary's report 8 
that the Agotiiesion had been widely recognised and 
had sent a deputation to the L.C.C. Education Authority 
on the application of the Burnham Report to Technical 
Institutes, and another to the Board of Education to 
discuss Circular 1286 on the qualifications for pensions 
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PLANT EXTENSIONS TO THE BIRCHILLS 
POWER STATION, WALSALL. 


THE economical development of electric power in 
South Staffordshire and the neighbouring county of 
Warwick has been hampered by two factors, viz., the 
great extension of municipal trading and the lack of 
large rivers to supply the huge volume of condensing 
water which is essential to the attainment of a low- 
steam rate. Cooling towers have had, in many cases, 
to be installed, even where the total output of the 
power station was of very moderate proportions. In 
other cases recourse has been had to canals, but in 
general the current has been far too sluggish to ensure 
the efficient operation of the plant unless it chanced 
to be of very limited output. A very interesting 
solution of the difficulty in question has been found at 
Walsall, where the municipal electric power station 
stands on the banks of a canal, from which the cool- 
ing water for the condensers was drawn, and to which 
it was subsequently returned. The canal thus acted 
mainly as a cooling pond, and ceased to fill this 
function adequately as the station expanded. The 
canal system at Walsall is, however, somewhat peculiar. 
The branch on which the Birchills power station of the 
Walsall corporation was situated had a water level 
63 ft. higher than that of a neighbouring branch. To 
maintain the required level in the upper canal it has 
been necessary to pump up 550,000 gallons of water 
per diem, and, accordingly, an arrangement was made 
with the canal company, that this work should be 
done by the corporation at a fixed annual sum, and 
the water passed en route through the condensers of the 
power station. It was further arranged that the quantity 
pumped might be increased to 1,200,000 gallons per 
diem should the necessity arise. To this end two Mather 
and Platt medium-lift centrifugal pumps were installed 
on the low-level canal. Each pump is capable of de- 
livering 7,400 gallons per minute against a head of 
110 ft. when running at 980 r.p.m., and is driven through 
a flexible coupling by a three-phase motor constructed 
by the Brush Electrical Engineering Company, of 
Loughborough, and rated at 330 h.p. The advantages 
gained have been very marked. The principal generat- 
ing unit at the station is a Brush-Ljungstrém turbo- 
alternator having a full-load rating of 5,000 kw., 
but capable of carrying a 25 per cent. overload for 
2 hours. The alternators generate three-phase current 
at 6,600 volts. This unit was installed before the new 
pumping plant was completed, and at a trial run last 
May the full load consumption was 11-48 lb. per 
kilowatt with a vacuum of but 27-62 in., the guarantee 
conditions being a vacuum 28} in., a stop valve pressure 
of 180 lb. (gauge), and a stop valve temperature of 
625 deg. F. On the completion of the pumping plant 
a second trial was run under the direct superintendence 
of Mr. E. M. Lacey, M.Inst.C.E., and of Mr. H. A. Howie, 
M.I.Mech.E., M.LE.E. The trial extended over 
6 hours, during which the load varied from 3,700 kw. 
to 5,450 kw., the average load being 5,030 kw. The 
total condensate averaged 52,100 Ib. per hour, making 
the steam rate for the unit 10-36 lb. per kilowatt-hour. 

The stop-valve pressure was 166 lb. (gauge) and the 
corresponding steam temperature 662 deg. F., whilst 
the vacuum in the condenser corresponded to an 
absolute back pressure of 1-05 in. of mercury, i.e., to 
a vacuum of 28-95 in., with the barometer at 30 in. 
The steam rate is, it will be seen, extremely good for a 
turbine of such moderate dimensions operating with 
steam supplied at a relatively low pressure and at 
not an extravagantly high temperature. It should 
be added that the turbine had been in continuous 
operation since February, 1922, and the tests were 
made without any preliminary overhaul or preparation. 
We hope to publish in the near future very full 
particulars and drawings of these highly economical 
and extremely compact units. The station improve- 
ments and developments above described have been 
carried out to the specifications and under the super- 
vision of the consulting engineer, Mr. E. M. Lacey, 
M.Inst.C.E., and of Mr. H. A. Howie, the electrical 
engineer and manager. 





Conrracts.—A contract which involves the supply 
and erection of an hydraulic pumping installation con- 
sisting of four Pulsometer turbine centrifugal pumps 
designed for a working pressure of 800 lb. per square 
inch, has been awarded by the Great Western Railway 
Company to the Pulsometer Engineering Company, 
Limited, Nine Elms Ironworks, Reading. Each pump is 
to be direct-coupled to an electric motor of 650 Saas 
and to be suitable for 6,000 volts. The pumps will be 


capable of delivering 800 gallons of water each per | j 


minute. Auxiliary low-pressure pumping machinery and 
switch gear for automatic operation are also included 
in the contract, the latter embodying features which are 
novel to this country and will be of considerable interest 
to the electrical engineer. The installation is intended 
for the dock service of the Great Western Railway 
Company at Cardiff, and we understand that the order 
was secured in the face of strong competition from 
both British and foreign firms. 





“THE DETERMINATION OF THE CALORIFIC 
VALUE OF LIQUID FUELS.” 


To THE Eprror oF ENGINEERING. 

Srr,—In the interesting article by Dr. H. Moss and 
Mr. W. J. Stern, un “ The Determination of the Calorific 
Value of Liquid Fuels,” the first form of vaporiser 
described is wrongly designated the Watson vaporiser, 
and the method of use not quite correctly described as 
having been published by Professor W. Watson. May 
I state that the vaporiser in question was designed 
jointly by the ite Professor W. Watson and myself, 
and that a description of it was read by me before the 
Institution of Automobile Engineers in 1909. The device 
——_ in vol. iii of the Proceedings of the Institution 
of Automobile Engineers for 1909, page 404, and it is 
rengreceny, Sy note that apart from the introduction of 
the tube D O and the tap P—which appear from the 
article to add little, if anything, to the efficiency and ease 
of operation of the device—the device figured by Dr. Moss 
and Mr. Stern is identical, even down to the letters 
employed in the figure and the wording used in the text, 
with that figured and described by me and the late 
Professor W. Watson, and appended as a note by the 
joint authors to a paper by Professor Watson on ‘‘ The 
Thermal and Combustion Efficiency of a Four-Cylinder 
Petrol Motor.” That the note appears as an appendix 
to Professor Watson’s paper is the only reason I can 
advance for the device being wrongly attributed entirely 
to Professor Watson. 

I am not prepared to agree entirely with the contention 
of Dr. Moss and Mr. Stern that the Junker calorimeter 
takes up a steady temperature in much less time than 
Boys’s calorimeter. The comparison of the two types of 
calorimeter has been the subject of much investigation, 
and the main conclusion on this point appears to be 
(vide Coste, the “Calorific Power of Gas,”’ 1911, page 265) 
that while the Junker more rapidly reaches a maximum 
temperature Boys’s instrument is superior as regards 
steadiness of temperature. 

Yours faithfully, 
J. 8. G. Tuomas. 

19, Ellerton-road, Tolworth, near Surbiton, 

December 16, 1922. 








“CONCRETE ON BRITISH RAILWAYS.” 
To tHe Epiror oF ENGINEERING. 

Sir,—With reference to the note on page 704 of your 
issue of December 8, on Mr. Marriott's paper entitled 
“Concrete on British Railways,” and to the point 
referring to “‘ advantages of adding trass to the cement 
to combine with the free line in Portland cement,” 
according to the writer’s experience the addition of 
hydrated lime far supersedes trass, burned clay, or 
pozzolana, for incorporating with Portland cement of 
to-day’s standard quality for concrete work. The con- 
crete is denser, absolute waterproof, and in the course 
of time stronger. The hydrated lime fixes the lime 
set free by the cement, and as the permeability to water 
varies so much according to the mixture, which is often 
either too dry or too wet, hydrated lime fulfils this require- 
ment, and further, offers resistance to frost. 

In carrying out tests with a concrete to which has been 
added hydrated lime, a large mass is necessary. The 
usual laboratory tests made with just small pats or 
briquettes are of no real value, and the results are un- 
satisfactory. The reasons are obvious—as it requires 
volume and time. 

A specially prepared hydrated lime for the purpose 
is absolutely imperative, otherwise its physical properties 
may be destroyed ; it must be very fine and guaranteed 
not to contain more than | per cent. free lime ; the water 
is in chemical combination with the lime. 

With all concretes, however well the aggregates are 
graded there are innumerable and minute voids through- 
out, besides a slight increase in volume with the cement. 
It is in these minute interstices where the hydrated lime 
comes into action: (1) filling these hairlike spaces, and 
(2) at the same time freely liberating its moisture to the 
cement as required, and (3) by absorption, fixing the 
lime set free by the cement. 

The writer has found hydrated lime to be one of the 
best and most useful substances to add to concrete to 
fill the extremely minute voids, which are often filled 
with dust and clog the action of the cement. Hydrated 
lime ensures complete hydration and final crystallisation 
of the cement uniformly throughout the mass, and in 
direct chemical combination. 

Many are under the wrong impression that the addition 
of lime kills the cement. That is so with a quick-lime ; 
but it is entirely different with a lime hydrated. 

Yours faithfully, 
C. A. Lonetry. 

London, 8.E. 5, December 14, 1922. 





“THE RELATION BETWEEN MAGNETIC 

HYSTERESIS LOSS AND COERCIVE FORCE.” 
To tHe Eprror or ENGINEERING. 

Sm,—I have read with interest the letter from Mr. 
Thos. Spooner published in your issue of the 8th inst., 
in which he refers to an article on ‘‘ The Relation between 
Magnetic Hysteresis and Coercivity,”” which ap 
in vcthintiows of September 22, 1922 (page 351). 

Mr. Spooner’s method for finding K in the formula 
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is ingenious, and the results show a commendable increase 
in accuracy over those obtained in which K is taken as 
unity. Mr. Spooner’s formula for K is only applicable 
for the case of Bm = 10,000 lines/em2, and then to be 





determined separately for each hysteresis loop. In all, 


four quantities Bm He Hs’ and Hg” have to be experi- 
mentally determined in order to calculate W4. 

In the article referred to above it was shown that K is 
a linear function of By, approximate values of the con- 
stants being given. It is thought that the linear formula 
for K is of general application to all magnetic materials, 
and that when used in conjunction with formula (1) a 
general empirical law for hysteresis loss can be evolved. 
Such a law would be complementary to Steinmetz’s 
well-known empirical formula. 

With a view to obtaining more exact constants in the 
formula for K, further research work is in progress at 
East London College. A large number of samples are 
being tested, and it is hoped that the results will enable 
@ more exact formula to be given. 

Yours faithfully, 
N. L. Anpsrson, B.Sc. 

6, Manor Way, Bromley Common, Kent. 

December 14, 1922. 





“DOUBLE REDUCTION 
TURBINES.” 


To THE Eprror or ENGINEERING. 

Srr,—I have read with great interest Dr. W. H. 
Hatfield’s description, in your issue of December 15, 
page 738, of the repeated blow impact tests he has 
carried out on notched test pieces. If I might venture 
to suggest it to Dr. Hatfield, the extension of his experi* 
ment, by the inclusion of a really tough nickel-chrome 
steel in his series, and in addition favouring us with Izod 
test results from the materials experimented on, would 
probably throw more light on this still-debated problem, 
and in addition be of considerable general interest. 

I also anticipate that the result of tests from transverse 
and longitudinal test pieces broken in his apparatus will 
show @ difference. 

Expressing my appreciation of Dr. Hatfield’s apparatus 

am, yours faithf 

Gr k, D ber 18, 1922. 
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Wrixpine-Rore Socxet.—A new form of winding- 
rope socket is being introduced by Messrs. Cutbill, King 
and Co., Limited, 32, St. Mary Axe, E.C. 3. In this 
socket a length of the wire rope is unravelled and the 
ends of the strands are turned in, and the whole served 
on the outside with wire, or the end run with white metal. 
The rope end passes through a taper split bush which is 
housed in the shank of the socket, tapered internally 
to suit. Some clearance is allowed at both ends so that 
the bush can move in the direction of the small end of 
the shank. At the other end the socket is finished with 
jaws in which is fitted the pin for the shackle. Between 
the jaws is fastened by means of the shackle pin, and a 
couple of set screws, a filling block of U-shape, in the 
bottom of which is a third set screw which can be screwed 
hard down on to the end of the rope, thus forcing it 
with the taper bush back into the shank as far poy 
will go. On releasing this screw and the U block the 
rope and bush are easily drawn out of the socket, and 
the rope can be drawn forward through the split bush 
for any work such as shortening or irs. © under- 
stand that in a recent test at Lloyd's Proving House, 
Low Walker-on-Tyne, one of these sockets with a length 
of 1} in. diameter, locking coil winding-rope, was tested 
in a 100-ton machine. The pull which was gradually 
exerted caused the bush to move about { in. inside the 
socket shank, but the rope end did not show the least 
sign of movement in the bush. 








Tse Oprticat Socrery.—A meeting of the Optical 
Society was held at the Imperial College on Thursday, 
December 14, Sir F. W. Dyson, president, in the chair. 
The first paper read was on “‘ A Large A: Aplanatic 
Lens not Corrected for Colour,” by Mr. T. Smith, M.A., 
F.Inst.P. He stated that a lens suitable for spectro- 
scopic work with aplanatic corrections for all zones 
might have as large an aperture as f/1, or still greater, 
all the surfaces being strictly spherical. An actual lens 
made by Messrs. Ross, Limited, of 3 in. focal length and 
3 in. aperture possessed corrections comparable with 
those given by the theoretical investigation. With a 
slightly reduced aperture, correction for colour might 
be obtained without prejudice to the quality of the 
neten corrections. The investigation showed that 
the production of suitable glass discs was the outstanding 
difficulty in the way of great increases in the relative 
apertures of telescope objectives. The next paper was 
on “‘ The Optical Cosine Law,” by Mr. T. Smith, M.A., 
F.Inst.P. The law of refraction, the sine law relating 
to coma, and other exact laws of optical instruments 
were, he said, particular cases of a very general law 
which assumed the form of a cosine relation. As an 
example of the application of the law the principles 
which should govern the construction of a variable power 
telescope yielding aplanatic correction at all magnifica- 
tions were investigated. Mr. 8. Weston read a paper 
on “‘A Constant Bubble.” He said a difficulty always 
encountered in an accurate spirit level of the ty 
usually mounted on surveying instruments was © 
alteration in the length of the air bubble due to variation 
of temperature. This difficulty had been entirely over- 
come in the new type of level produced by Messrs. 
E. R. Watts and Son, Limited, and known as a “ con- 
stant” bubble. The first consideration in the manu- 
facture of such a bubble was to obtain the exact pro- 
portion of air and spirit. The cross-section of the tube 
containing the liquid was so shaped that as the tempera- 
ture was rai and the surface tension gradually 
decreased only the cross-sectional area of the bubble 
was affected, its length remaining unaltered. Demon- 
strations were also given by Dr. J. 8. Anderson on 





(1) a method of measuring the internal diameters of 
transparent tubes and (2) a diff tial refract ter. 
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TESTS OF CARUELLE WATER ELEVATORS. 


Stycr the introduction to the public of the Chaine- 
Helice water elevator at the Royal Agricultural Show 
at Shrewsbury in 1914,* a number of different designs 
employing the same principle have been put upon the 
market at intervals, for each of which the makers claim 
some special advantage either in the matter of efficiency, 
durability, or capacity. For the class of work for which 
these appliances are mainly intended, i.e., for raising 
water from open wells to the ground level, the two 
first-mentioned features are usually of more importance 
than the question of capacity, since the output is 
generally limited by the rate of flow of water into the 
well. In any case, if a large output is required it can 
usually be arranged for by using a number of separate 
belts in parallel, the number being limited, mainly by 
practical considerations such as the width available in 
the well shaft. 

Efficiency is obviously a matter of importance in the 
particular application for which water lifters of the 
surface-tension type are best suited, since, with high- 
efficiency apparatus, it is possible to employ hand- 
power for driving in circumstances which would 
necessitate the installation of an engine for operating 
a pump of lower efficiency. Moreover, a certain 
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Fig. 1. 

amount of the wasted energy input is absorbed in 
friction of the rubbing parts of the belt, so that high 
efficiency is likely to be concomitant with good dura- 
bility, although the latter property is, of course, 
affected by the nature of the materials used. 

Since comparatively little data as to the efficiency 
under different working conditions of the type of water 
lifter we are referring to are available, we believe 
the ‘results obtained in some tests of a water lifter 
of the Caruelle type will be of interest. This lifter, 
which has been patented, is made by Messrs. Boulton 
and Paul, Limited, of Norwich. The belts used are 
made up of strips of sheet aluminium alloy bent so 
as to form a series of triangular cells, the cells being 
riveted to a flexible supporting element, which, in 
the case of the smaller sizes, is a band of alumi- 
nium bronze. In the larger sizes, balata belting 
is used to support the aluminium cells, a number 
of which are placed side by side. Both types are 
illustrated in Fig. 1 above. Large driving and 
jockey-pulleys are used with these belts in order to 
reduce the bending to a minimum, and grooves are 
turned in both pulleys to clear the rivet heads, so 
that the latter are not worn away. Obviously, the 
internal friction of such belts is small, and the fact 
that they are comparatively light tends to reduce the 
bearing friction. Another feature of these belts which 
is icularly useful in the case of hand-driven in- 
stallations is that they will remain filled with water 





* See ENGINEERING, vol. xeviii, page 40. 


when stationary, and if a ratchet be provided to pre- 
vent the belt from running back, due to the weight of 
the entrained water, delivery will commence as soon 
as the belt is set in motion. This is an important 
consideration with deep wells pumped intermittently 
at frequent intervals. 

The tests above referred to were carried out by 
Sir Alfred Chatterton, of the Indian Public Works 
Department, and Mr. Arthur E. Collins, city engineer, 
of Norwich. The tests were made with two belts 
described by the makers as their No. 0 and No. 3 sizes, 
the lifting elements of the former, measuring { in. wide 
and § in. deep, while those of the latter were 14, in. 
wide and 1 in. deep. The aluminium bronze bands, 
to which the elements were riveted, were 1 in. and 
1} in. wide, respectively, and in both cases the pitch of 
the triangular cells was } in. The drive was by means 
of a leather belt from an electric motor, the frame of 
the latter being mounted on ball bearings and balanced 
by a steelyard and jockey-weight, so that the torque 
exerted could be measured. An. electrical speed 
indicator was fitted, but, during the tests, the actual 
revolutions were taken by means of counters. The 
lift, in all cases, was 152 ft. 6 in., and the delivery was 
measured by collecting the water in a tank for a given 
time and weighing it. 
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The results are given in various forms in the accom- 
panying diagrams, Figs. 2 to 5. In Fig. 2, the overall 
and net efficiencies for both sizes of belt are plotted 
against the linear speed of the belt in feet per second. 
The net efficiency, it should be explained, was arrived 
at by deducting the power required to drive the head 
gear with the water-elevator belt removed, the power 
so absorbed having been measured in separate tests 
over the full range of speeds employed. It will be seen 
that, with the smaller belt, a maximum net efficiency 
of 95 per cent. was obtained with a linear speed of about 
7 ft. per second, and that the efficiency fell off rather 
rapidly as the speed increased. In the case of the 
larger belt, the maximum efficiency reached was 
practically the same, but was maintained over a 
wider range of speeds, only falling to 85 per cent. at 
13-4 ft. per second. As might be expected, the 
maximum overall efficiency with the larger band 
was much higher than that obtained with the smaller 
band, the former reaching over 74 per cent. and the 
latter about 58 per cent. The latter, however, is an 
extremely good figure for a small pump lifting 152 ft. 
6in. In this connection it pwn also be mentioned 
that, owing to the short distance between the centres 
of the driving and driven pulleys, rendered unavoid- 
able by the existence of buildings close to the well, a 
very tight belt had to be employed. This absorbed 
an undue amount of power and materially reduced 
the overall efficiency in both cases, but the effect, 
of course, would be proportionally greater in the 
case of the smaller band. 





In Fig. 3, the belt speed is plotted against delivery, 
and it will be seen that the delivery is, at first, pro- 
portional to the speed, afterwards increasing less 
rapidly as the speed is increased, until a maximum 
is reached. With the smaller band, an increase in 
speed above about 11 ft. per second is accompanied 
by a reduction in output, and it is probable that the 
same effect would have been obtained with the larger 
belt if the experiments had been continued further. 
The effect is, of course, due to the fact that, after a 
certain is passed, the cells are not completely 
filled with water. The efficiency with different 
deliveries is plotted in Fig. 4, a sharp maximum for the 
smaller belt being reached at about 350 gallons per 
hour. The curves also show that the larger belt gives 
a much wider range of deliveries with good efficiency, 
the maximum efficiency, which is reached at about 
950 gallons per hour, being much less sharply defined. 
It will also be noticed that the points from which the 
curves are plotted are more erratic for the larger 
deliveries. Fig. 5, which gives the horse-power input 
for various deliveries, is particularly interesting from 
the user’s point of view, but calls for no particular 
comment, its characteristics being such as would be 
expected from the diagrams above described. 

Another series of tests was made by the same authori- 
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ties in which the water-elevating belt was made up of 
four sets of cells of the No. 3 size riveted on to a balata 
belt, as shown on the right of Fig. 1. In this case, 
the delivery from the water-elevator belt was passed 
directly into a turbine pump for the purpose of raising 
it above the ground level. The turbine pump was 
driven by a belt from an electric motor arranged as a 
dynamometer, and a pinion on the turbine pump shaft 
drove a spur wheel on the shaft carrying the water- 
elevator belt-pulley. We do not propose to describe 
these tests in detail, but the mean results were as 
follows: With the water-elevator belt running at 
9-33 ft. per second, the delivery obtained was 4,960 
gallons per hour, and the brake horse-power supplied 
to the elevator belt-pulley was 3-23. This gives an 
efficiency for the elevator alone of 64-3 per cent., the 
lift beng 83 ft. The electrical input to the motor was 
7-98 h.p., and this, allowing for an additional head 
of 27-7 ft., produced by the turbo pump, gives an 
overall efficiency of 36-7 per cent. for the whole in- 
stallation. During these tests, some experiments were 
made to ascertain the power absorbed by the belt 
at different depths of immersion of the jockey-pulley. 
The immersion was varied between 13 ft. 11 in. and 
3 ft. 9 in., measured from the surface of the water to 
the centre of the pulley, and within this range, under 
the conditions above mentioned, the power required to 
drive the belt through the water was found to be five 
times as great as would be required to raise an equal 
length of filled belt in free air. The delivery was in 
no way affected by the increased immersion, but the 
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above statement is a rather striking confirmation 
of the well-known fact that to obtain the highest 
efficiency with water elevators of the type we have been 
considering, it is important that the immersion of 
the jockey-pulley should be only just sufficient to allow 
the belt to fill completely. When the water level 
varies over a considerable range, as frequently happens 
in practice, this condition is not easy to comply with, 
as few users would take the trouble to make frequent 
adjustments in the length of the belt. Doubtless, 
however, the advantages of simplicity, reliability and 
generally good efficiency are more than sufficient to 
compensate for this one drawback. 





BOILER SHELL DRILLING MACHINE. 

A BOILER shell drilling machine of a simple type» 
yet capable of dealing with a wide range of boiler 
diameters, has recently been brought out by Messrs. 
William Asquith, Limited, of Halifax. This machine 
is illustrated in Figs. 1 to 4 above, and from its general 
features it will be evident that its capital cost is low 
compared with many machines designed for the same 
purpose. 

A good idea may be obtained of the machine from 
the view given in Fig. 1, while the dimensions in 
connection with the other figures illustrate its capacity. 
The drilling head is of fixed height, but swivels through 
a complete circle, enabling the spindle to drill at any 
angle in a vertical plane. The head can be clamped 
in any position. The spindle has both hand and power 
feed, with fine hand adjustment. Two changes of 
power feed are available, viz., 250 cuts and 125 cuts 
per inch, the total ible feed of the spindle being 
| ft. 3 in. The spindle diameter is 2 in. Six spindle 
speeds are available, ranging from 41 r.p.m. to 300 
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r.p.m., three being on the single gear and three ob- 
tained by means of double gearing. The spindle is 
driven by belt from a constant speed motor mounted 
on the standard. The standard carrying the drilling 
head moves on flat ways 20 ft. long and of 2 ft. 3 in. 
width, the depth of the bed being 10 in. The length, of 
course, can be modified to suit particular requirements. 

The standard is traversed on the bed by means of a 
hand wheel and a pinion gearing with a rack inside one 
of the ways. This control is close to the drilling spindle 
and is convenient to the operator. The standard is 
fitted with roller bearings, making the adjustment 
extremely easy and sensitive. Provision is made for 
locking it in position for drilling. The overall height of 
the machine is 5 ft. 4in., and the height from the floor 
to underneath the spindle when horizontal is 4 ft. 1 in. 

In working, the shell is mounted upon roller brackets 
as indicated, set at distances to suit the boiler. Both 








aaere wearer A” 
small and}large diameters can be dealt with. The 
machine is then set with the spindle directed to the 
centre of the shell diameter. For holes on horizontal 
seams, after the first hole has been drilled the standard 
is traversed along to the next, an operation which can 
be performed very rapidly. For drilling holes in cir- 
cular seams the spindle, once set, is not moved, but the 
shell is rotated until the whole seam has been drilled. 
An indexing gear for circular seam drilling can also be 
fitted for use with the machine. 








THe PuystcaL Socrery anp Optica Society's 
ANNUAL Exutsition.—The exhibition, arranged jointly 
by the Physical and Optical Societies which is to be 
held on Wednesday and Thursday, January 3 and 4, 
1923, at the Imperial College of Science, South Kensing- 
ton, will be open in the afternoon (from 3 to 6 p.m.) 
and in the evening (from 7 to 10 p.m.). Mr. W. Gamble 
will give a lecture on “ Reproduction of Colour by Photo- 
graphic Processes,’ at 4 p.m., on January 3, and at 
8 p.m., on January 4, Professor E. C. Coker, F.R.S., 
will give a lecture on ** Recent Photo-Elastic Researches 
on Engineering Problems,” at 8 p.m., on January 3, and 
at 4 p.m., on January 4. All the lectures will be illus- 
trat by experiments. Over 50 firms are exhibiting 
scientific apparatus and a number of experimental 
demonstrations have been arranged. We understand 
that invitations have been given to the Institution of 
Electrical Engineers, the Institution of Mechanical 
Engineers, the Chemical Society, the Faraday Society, 
the Wireless Society of London, and the Réntgen Society. 
Admission in all cases will be by ticket only, and there- 
fore members of the societies just mentioned desiring to 
attend the exhibition should apply to the secretary of the 
society to which they belong. Others interested should 
apply direct to Mr. F. E. Smith, O.B.E., F.R.S., Hon. 
Secretary of the Physical Society, Admiralty Research 
Laboratory, Teddington, Middlesex, 
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WHITE IRON ORE IN MOORS. 


Tue so-called white iron ore recently discovered in 
the moors of North-Western Germany differs from 
the common bog ore in some important respects. 
Bog ore is a hydrated iron oxide, frequently very 
impure; the white iron ore is a ferrous carbonate, 
mostly of high purity. The roasted white iron ore 
contains about 50 per cent. of iron and is, therefore, 
exceptionally rich. The new ore has not been found 
in extensive layers ; yet it is estimated that the roasted 
ore will amount to some hundred thousand tons, and 
the occurrence is, considering the diminished iron 
resources of Germany, of some importance. The 
peculiar character of the ore, which is a gel, not a 
crystallised spathic ore, is also of interest. 

According to Professor Krusch (Stahl und Eisen, of 
November 18) the white iron ore is found in probably 
diluvial or more recent moors, overlying the sandy 
bottom of valleys of uncertain geological periods. On 
the lower, ancient peat rests a recent peat, and, 
embedded in the latter, are found lumps, up to 2 m. in 
dimensions, of a whitish, cheesy material. The upper 
crust of these lumps is brownish, to a depth some- 
times of nearly a foot. This crust consists of oxidic 
brown ore. When the lump is broken the whitish 
mass turns bluish and brown-red, rapidly when light 
has access. The composition of the white ore is, in 
per cent. :—Water, 60 to 65; ferrous oxide (FeO), 
15 to 21; ferric oxide (Fe,O,), up to 2; carbonic acid, 
9 to 13; lime about 1; phosphorus about 0-5; man- 
ganese, 0-2; sulphur, magnesium and other elements 
are practically absent. Some organic constituents are, 
of course, present. The dehydrated ore would thus 
contain 35 and more per cent. of iron, and the roasted 
ore from 46 to 53 per cent. of iron, which are very 
high figures. Microscopic and chemical examination 
prove the ore to represent a colloidal gel of ferrous 
carbonate, enclosing sometimes small crystals of 
spathic iron ore, but only in very small proportions. 

Since it is found in the ferrous and not in the ferric 
condition, Professor Krusch does not consider that the 
white ore can be a product of iron bacteria, nor does 
it appear to be due to a secondary reduction by 
organic matter of iron oxide, as Van Bemmelen has 
suggested. But humic acid may be concerned in the 
formation of the ferrous ore ; humic acid attacks many 
minerals and may yield ferrous compounds if oxygen 
be excluded, which might in this case have been done 
by the peat envelope. 





EXTENSIONS AT TILBURY DOCKS, 
1912—1917.* 


By Francis Maurice Gustavus Dvu-Piat-Taytor, 
M.Inst.C.E. 

Tue works described consisted of the extension of the 
main dock at Tilbury for a distance of 1,611 ft. west- 
wards with two new masonry quay walls, 1,611 ft. and 
361 ft. long respectively on the south and west sides, 
but with an earthen embankment, faced with chalk, 
on the north side, so as to admit of future extension in 
that direction. The depth of water provided for along- 
side the greater part of the new quays was 42 ft. 6 in. 

The water area added to the Tilbury docks by these 
extensions was 16 acres 4,608 sq. yards, with 657 lineal 
yards of additional quayage, three single-storey transit 
sheds 552 ft., 600 ft. and 648 ft. long respectively, and 
120 ft. wide, 5 miles of railway laid with 75-Ib. flat- 
bottomed rail, 2 miles of 10-ft. fencing, 4,000 lineal ft. 
of new sewers, and sundry buildings. The total area of 
land taken in by the extensions was 135 acres. The sub- 
soil over the whole site consisted of alternate layers of 
clay and peat down to the ballast, which afforded the 
only stable foundation, occurring at depths ranging from 
38 ft. to 45 ft. below O.D. The level of the surface, 
which was intersected by dykes and drains, was about 
9 ft. above O.D. The clay which formed the bulk of the 
excavation weighed about 90 lb. per cubic foot in its 
natural state and, when dried, shrank to about two-thirds 
of its normal bulk. Its angle of re was vertical 
when dry and about 26 deg. 40 minutes when wet. 
Loading tests at ground level showed that it would 
not carry more than 12 lb. per square foot without some 
subsidence, and that the subsidence increased directly 
with the load up to 8 ewt. per square foot, when it reached 
2:45 in. With higher loading it increased more rapidly, 
so that at 13} cwt. it was 17 in. Apart from this low 
pane opeew there is a regular subsidence of the 
ground at Tilbury, due, in the author’s opinion, to the 
gradual alteration and shrinkage of the peat strata. 

In the first instance several trenches were opened ; 
but trouble was experienced from the ground rising in the 
bottom and from the lower ends of the runners coming 
inwards; and eventually construction in trenches was 
abandoned. It was then decided to carry out the quay 
wall in monolith construction, with the exception of a 
short length at the east end of the south wall, adjoining 
the old quay wall, which was constructed in a trench 
as & mass concrete wall founded at 29-5 ft. below O.D. and 
carried on 139 vertical and 14 inclined reinforced concrete 
piles driven into the ballast. 

The monoliths were constructed of pre-cast blocks. 

* Abstract of a paper read before the Institution of Civil 
Engi s, on December 19, 1922. 
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They were pitched with a space of 6 ft. 5 in. between 
adjoining monoliths, the ber of monoliths required 
for the south quay wall being 43, and for the west wall 10. 
The monolith blocks were 6 to 1 concrete, with radial 
joints adapted to resist external re. The shoes 
were made of steel joist sections and had no cutting edge. 
Sinking was carried out by grabbing within the wells, 
and was assisted as nec by the use of cast-iron 
kentledge blocks, of which the maximum weight placed 
on any monolith at any one time was 1,000 tons. The 
spaces between monoliths were closed back and front by 
driving timber sheet piling, and after the monoliths had 
been sunk to the full depth, i.e., about 2 ft. into the ballast, 
these si were, together with the monolith wells, 
cleaned out and sealed with 5 to 1 concrete deposi 
under water. When the monoliths in the course of 
sinking reached a critical di » which varied with their 

ition in relation to the old dock and river, water came 
into the wells and henceforth rose and fell with a | 
behind the tides and with less amplitude than the tida 
rise and fall. 

To prevent any pressure from being put upon the sealing 
concrete before it set, a steel vent-tube was inserted in 
each seal and finally closed by grouting after the seal was 
hard. The wells and spaces were then pumped out and 
filled with concrete, excepting the front wells, which were 
left empty to reduce pressure on the foundation 
beneath the toe. 

In moulding the blocks, the sand’ and stone in the 
ballast were washed and separated, and then re-mixed 
in the mixers in predetermined proportions according to 
the ascertained voids in the stone. Experiments showed 
that the best admixture was 5 per cent. more sand than 
the voids in the stone, and that there was a more rapid 
deterioration in strength with an excess of sand beyond 
5 per cent. than there was with a like deficiency of sand. 

Records were kept of the resistance to sinking of the 
monoliths, and of bearing resistance. . 

(1) From observation of the initial subsidence before 
any grabbing was begun, the resistance to bearing 
was 80 Ib. to 100 Ib. per square foot in dry material, 
falling to 12 Ib. to 15 lb. in wet. 

(2) Skin friction in more or less dry clay and peat 
averaged 877 lb. per square foot. 

(3) Skin friction in clay and peat with water rising to 
the top of the monolith averaged 855 lb. per square foot. 

(4) Skin friction after the monolith had entered the 
ballast averaged 873 lb. per square foot. 

The friction recorded was the friction of rest. From 
observation, the action was to shear off a layer of clay, 
&c., which sank with the monolith, and the friction re- 
corded was that between surfaces of clay, &c., and not 
between concrete and clay. 

Whatever bearing resistance existed is included in 
these figures, it being impossible to separate this from the 
frictional resistance; but as the wells were grabbed 
well below the bottom of the shoes before any movement 
took place, the bearing resistance can only have been 
small. The foregoing figures are very high in com- 
parison with previous records, which is attributed to the 
nature of the peat layers, as it was observed that great 
difficulty was experienced in drawing piles driven through 
the peat, as compared with the effort required to draw 
piles driven in clay and similar strata. The rate of 
sinking of monoliths averaged 21-57 ft. per week. 

The paper describes the construction of the super- 
structure wall built upon the monoliths, in which rein- 
forced counterforts were provided, and which carried 
crane rails, supported between counterforts by a rein- 
forced concrete continuous beam, and a subway for pipes 
and electric-conductor conduit for supplying current by 
means of plough collectors to twelve 3-ton electric 
travelling quay cranes. 

The transit sheds were of steel-frame coystruction, 
clothed with corrugated sheet steel, and covered by Italian 
steel or zine roofing, the columns being carried upon 
Simplex reinforced concrete piling. The floors were 
partly of granolithic concrete paving and partly of wood. 








British Emprre Exursition.—We are very glad to 
observe, from a communication made by the Duke of 
Devonshire, the chairman of the Executive Council of 
the Exhibition, to Sir Joseph Cook, the High Com- 
missioner for Australia, that provision will be made in all 
contracts and in every other way possible, for Empire 
materials only to be used in the construction of the 
Exhibition buildings and for Empire products only to 
be used in the restaurants; also that there will be no 
exception to this unless it is certified by the British 
authorities and the Dominion representatives that such 
Empire products are not available. We do not believe 
that British Empire products have anything to fear in 
comparison with those of foreign countries, but if this 
happens to be a mistaken view in any case, it is all to the 
good that our producers should have their attention 
called to it. 





Frencw Navat Borters.—In order to produce the 
high power required of naval units, namely 116,000 h.p. 
for an 8,000-ton cruiser, as against 36,000 h.p. for the 

receding type such as the Waldeck-Rousseau, the 
naval works at Indret, says Le Moniteur de la 
Flotte, has been working since 1920 on the design of a 
suitable type of steam boiler. The problem resolved 
itself into the building of a boiler having a heating surface 
of 1,125 sq. m. (12,040 sq. ft.), to replace the former 
boiler having 500 sq. m. (5,385 sq. ft.) heating surface. 
Indret built in 1920 a boiler having a heating surface of 
980 sq. m. (10,550 sq. ft.). This boiler has undergone 
tests which commenced months ago, and it has 
been improved since. No delay is, therefore, anticipated 
in the construction of the new French cruisers from 
the point of view of the necessary boiler power. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Christmas, 1922, finds the steel and 
engineering trades of this district in an improved position 
as compared with twelve months ago. Manufacturers 
have negotiated one of the most difficult periods in 
their experience, but the general opinion is that the 
worst has been past, and that a steady improvement may 
be expected. The main lines upon which advance has 
been made are the absorption of war stocks offered below 
current manufacturing costs, the substantial nawgen | of 
production expenses, and the reduction of selling prices 
to a level which is generally regarded as being econo- 
mically attractive. Mainly owing to the dependence 
of this district on shipbuilding and ordnance work, a 
large number of unemployed remain to be absorbed— 
Sheffield still has 40,000 idle operatives—but wages bills 
will steadily expand as the forward movement gains 
strength. Illustrations of the improved tone prevailing 
are to be found in the lighter sections as well as in those 
dealing with the production of basic materials and heavy 
machinery. One of the best of the minor orders just 
booked is for the supply of over 1,000,000 screws and 
360,000 fishbolts to the Soudan Government for rail 
fastenings in connection with cotton growing schemes. 
This order, which has been secured in face of keen com- 
petition from Birmingham and other districts, will 
afford three to four months’ regular employment for 
500 to 600 men. More encouraging reports are also 
received from makers of files, saws, twist drills, hammers, 
pincers and engineers’ tools. Exports are steadily 
rising, and the home engineering trades are increasing 
their demands in order to cover work required to be done 
on expanding commitments. The new battleship orders 
will call for a heavy tonnage of tools and machinery 
parts, not-only for use in Sheffield but on the Tyneside 
and elsewhere. Open-hearth steel manufacture is the 
most prominent feature of the heavy sections. Output 
is in excess of the pre-war average, but production 
facilities have been increased so considerably since 1914 
that only 50 per cent. of the furnaces laid down for this 
particular class of material are in commission. Rolling 
mills and forges are doing little better, but the foundry 
trade is still very quiet. More orders are on hand for 
axles, tyres and springs, in connection with wagon con- 
struction. The rise in prices of basic materials has 
affected quotations for acid billets, Siemens’ quality 
being quoted this week at 10/. per ton, representing an 
advance of 10s. as compared with the previous fortnight. 


South Yorkshire Coal T'rade.—The increased strength 
of the home industrial demand has further improved the 
position of collieries, and with exports maintained at a 
high level, producers are discussing the probability of 
increased prices early in the new year. Buying is 
certainly a more pronounced feature in the market for 
best steam hards, though in accepting forward business 
contractors are anxious to cover themselves against a 
prospective rise in rates. Railway requirements are 
maintained at a level which leaves a margin for the 
holiday suspension of coal-raising. Cobbles and nuts 
are firmly held, and better quality slacks are sharing 
in the improvement. An abundance of smalls is to be 
obtained at cheap rates. House coal shows no variation 
either as regards demand or price. Coke is an active 
market in all descriptions. Quotations :—Best branch 
handpicked, 32s. 6d. to 34s. 6d. ; Barnsley best Silkstone, 
28s. to 30s.; Derbyshire best brights, 24s. to 26s. ; 
Derbyshire best house, 21s. 6d. to 22s. 6s.; Derbyshire 
best large nuts, 19s. 6d. to 22s. 6d.; Derbyshire best 
small nuts, 15s. to 16s. 6d. ; Yorkshire hards, 20s. to 21s. ; 
Derbyshire hards, 19s. to 20s. 6d.; rough slacks, 9s. to 
lls. ; nutty slacks, 7s. 9d. to 9s. 9d. ; smalls, 3s. to 5s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business is quiet, as is 
usual the week before Christmas, but the under-current 
of confidence continues, and considerable activity is 
looked for in the New Year. Cleveland pig-iron prices 
are inclined to ease for the time being, due to keen 
competition of other districts and the fact that supplies 
are less scarce due to decreased demand as the result 
of consuming works closing down for the holidays. 
Quotations :—No. 1 and siliceous sort, 95s. to 95s. 6d. ; 
No. 3 G.M.B., 91s.; No. 4 foundry, 85s.; No. 4 forge, 
82s. 6d.; and mottled and white, 80s., all f.o.t. makers’ 
works or f.o.b. Tees. 


Hematite—Recent rather substantial sales of East 
Coast hematite have placed most makers in a strong 
position with the result that they adhere to 93s. 6d. 
for Nos. 1, 2 and 3, but some producers are rather short 
of orders and are keen to sell at 93s. Few firms are 
carrying stocks of any consequence. 


Foreign Ore.—Extreme quietness stil] characterises 
foreign ore. At the same time, though sales are slow, 
sellers are taking a decidedly firmer stand, and are 
asking up to 23s. c.i.f. Tees for best rubio. 


Blast-Furnace Coke.—Improved local demand for 
Durham blast-furnace coke has stiffened values, and 
medium kinds command 29s. 6d. delivered. 


Manufactured Iron and Steel—Much more encouraging 
accounts are given of finished iron and steel. Quite a 
good number of orders have recently been secured, and 
inquiries are numerous and yoy Constructional 
departments have a lot of work on hand, rail makers 
have booked more work, and further contracts for ship- 
building requisites have been entered into. Altogether 
P’ ts are decidedly brighter. Among the principal 
nee ary quotations are :—Common iron bars, 10/. 10s. ; 
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iron rivets, 101. 7s. 6d.; packing (parallel), 8/.; packing 
(tapered), 111.; steel billets (soft), 81.; steel billets 
(medium), 81. 10s.; steel billets (hard), 8/. l5s.; steel 
boiler plates, 12/. 10s. ; steel ship, bridge and tank plates, 
91. to 91. 5s.; steel angles, 81. 15s.; steel rivets, 111. Ts. 6d. ; 
steel joists, 91. 10s.; tees, 101.; heavy sections of steel 
rails, 91. ; fish plates, 131. to 141. ; black sheets, 111. 10s. ; 
and galvanised corrugated sheets (24-in. gauge, in 
bundles), 171. 5s. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

The Trade Position.—As the old year fast. draws to a 
close, a year for the finish of which few will be sorry, 
all are looking forward to better times during 1923. 
At the moment there are unmistakable signs of an 
improvement in business and that cannot become a 
reality one day too soon. Not only has the shipbuilding 
industry taken a forward step during the past few 
weeks but all round the outlook is much better as other 
industries have been bookifig orders of one sort and 
another for forward delivery. In the general engineering 
branches, while there is only a moderate amount of work 
passing at present, there are prospects of fairly active 
conditions in the near future. 


Scottish Steel Trade.—The state of the Scottish steel 
trade has changed very little over the week, but in some 
instances there is rather more doing. Ship plates and 
sectional material have not appreciated to any extent, 
but boiler plates are in a slightly better position as there 
has been an improvement in demand during the past 
week or so. This is probably the result of the recent 
reduction in price, coupled with the better trade outlook. 
The general inquiry continues good, and there are re 
pects of increased dealing after the approaching holiday 
period. In the black-sheet trade there has been little 
change, as the home demand is of very small proportions 
and business is largely confined to export lots. When 
local conditions get better a broadening-out will follow. 
Prices all round are without variation, but a firmer 
tendency prevails. The following are to-day’s quota- 
tions :—Boiler plates, 127. per ton; ship plates, 8. 15s. 
per ton ; sections, 8/. 7s. 6d. per ton ; and sheets, 101. 10s. 
per ton, all delivered Glasgow stations. 


Malleable Iron Trade.—In the West of Scotland 
malleable iron trade there has been little alteration in 
the conditions, and the output is exceedingly poor. 
Bar iron is moving but slowly, but tube-makers, who 
have booked a fair number of orders of late, are gradually 
getting busier and are taking up an increasing tonnage 
of bars and strips, so that the steel re-rolling branches 
are better off for work. The price of “crown” bars 
is steady at 101.-10s. per ton, delivered Glasgow stations. 


Scottish Pig-Iron Trade.—With the decline in the 
export demand for Scottish pig-iron a dullness has 
come over the trade, but it is generally anticipated that 
this may not be of long duration. The home demand is 
very quiet, but shows signs of a little improvement in 
the netr future. Hematite is a trifle better, but no 
marked betterment is likely for a few weeks yet. Foundry 
qualities are still being delivered to America ex-contract, 
but repeats are not forthcoming. Prices are without 
change and are as follow :—Hematite, 5l. 7s. 6d. per ton, 
delivered at the steel works; foundry iron, No. 1, 5i. 
per ton, and No, 3, 41. 15s. per ton, on trucks at makers’ 
works, 

Scottish Pig-Iron Shipments.—The amount of pig-iron 
shipped from Glasgow Harbour for the week ending 
Saturday, December 16, was 2,419 tons, of which 2,293 
tons went foreign and 126 tons coastwise. During the 
corresponding week of last year the totals were 4874 tons 
abroad and 49 tons coastwise. 


Scottish Shipbuilding.—The improvement in the ship- 
building industry is slowly but surely coming along, and 
seldom a week passes now without intimation being made 
of the placing of orders for one or two vessels.. Several 
hundred contracts are needed before the different ship- 
building centres in this country are satisfied, but this 
state will be rectified as the general trade improves. 
Among recent orders placed are the following: Messrs. 
Scotts’ Shipbuilding and Engineering Company, Limited, 
Greenock, aoe received instructions from Messrs. Alfred 
Holt and Co., Limited, Liverpool, to build a vessel of 
about 7,000 tons. This makes the fourth ship on hand 
for the same owners. The Blythswood Shipbuilding 
Company, Limited, Scotstoun, have secured the contract 
for a twin-screw cargo motor vessel, of 11,000 tons dead- 
weight, for British owners. Internal-combustion engines 
of the Beardmore-Tosi type will be supplied by Messrs. 
William Beardmore and Co., Limited, Dalmuir. 





NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 

The Coal Trade.—Contract business over 1923 has 
been the chief topic of interest in Welsh coal trade circles 
during the past week. Numerous inquiries are circu- 
lating, and a fair amount of business has already been 
placed. The British Admiralty have placed orders with 
various colliery companies for supplies aggregating 
over 100,000 tons; an order has also been booked for 
50,000 tons, in the proportion of two-thirds large and 
one-third small, for shipment to the United States over 
the first three months of the year; 25,000 tons of 
anthracite has been placed for export to Canada in April 
next; the French Railway has booked up 10,000 
tons to 12,000 tons of large, and the French Etat Railway 
has contracted for 30,000 tons of large and 30,000 tons 
of small for delivery in the first quarter ; and the Spanish 
Norte Railway has ordered 50,000 tons of locomotive 
coal shipment over the first six months of the year. 





Italian shipping lines and the South American railways 
are also inviting offers for substantial quantities. Mean- 
while, owing to transport and loading delays, values 


have dev irregularity for shipment this side of the 
+ the majority of collieries are fully 
stemmed, but in practice many are in need of prompt 


orders because of ing having got out of position 
through the lack of tips, On some days there have 
been as many as 60 vessels waiting for loading berths, 
and in some cases boats have gone to other ports to bunker, 
while a number of vessels are in dock on demurrage. 
Thus, for quick shipment, buyers can secure concessions 
on, the quoted prices from sellers requiring empty wagons 
in order to avoid pit stoppages. 


The Fuel Trade.—The South Wales patent fuel industry 


is threatened with disaster because of the high cost of 
pitch and the impossibility of manufacturi l on an 
economic basis. With best large coal available at less 
than 30s, it is not expected that a higher will be 


secured for fuel. As about 2 cwt. of pitch is used in the 
manufacture of a ton of fuel the cost of pitch, at its 
present price, to a ton of fuel is about 12s. 6d. to 13s., 
to which must be added from 14s. to 16s. for small coal 
and 6s. for labour, making a total cost of 328. 6d. to 35s., 
or from 2s, 6d, to 58. above the selling price of. fuel. 
It is only by reason of the fact that makers carry stocks 
of pitch bought at considerably below the current value 
that transactions have been possible. It is now stated 
that makers have practically withdrawn their quotations 
for fuel, and the inevitable result will be t when 
orders at present in hand are completed the different 
works will be rendered idle. In all there are about a 
dozen works in South Wales, employing over 3,000 men, 
all of whom would be thrown out of work. 


Iron and Steel Trade.—In view of the nearness of the 
holidays, business has been quiet. Prices for tin plates 
are steadily upheld at 20s. to 20s. 3d. per box. Shipments 
of tin plates from South Wales last week totalled 7,791 
tons, compared with 4,940 tons in the previous week, 
black plates, 760 tons, against 1,669 tons; galvanised 
sheets, 3,851 tons, against 1,56 tons; -and other iron 
and steel goods, 4,305 tons, against 2,416 tons. 








ENGINEERING -IN SwEDEN.—The Gétayerken Ship- 
building Company, Gothenburg, according to its annual 
report for the financial year July 1, 1921, to June 
30, 1922, carried out work for 19,500,000 kr. against 
29,000,000 kr. for the preceding year. During the year 
1921 three motor vessels of 8,300 tons each and one of 
7,700 tons were built, besides motors for other vessels. 
The work on the ironclad Drottning Victoria and on 
vessels for the Gringesherg Ore Company and the 
Transatlantic Shipping Company was carried on. The 
gross profits amounted to about 3,200,000 kr. and the 
net profits to 855,292 kr. The shareholders receive a 
dividend of 8 per cent. 


THE LATE Mr. Danret ConNERY.—We regret to have 
to announce the death, which occurred at his residence, 
“Mendip Lodge,’’ 81, Worple-road, Wimbledon, on 
Friday, the 15th inst., of Mr. Daniel Connery, engineer 
to Messrs. C. H. Walker and Co., Limited, of 15, Great 
George-street, Westminster. Mr. Connery was born in 
Ireland on December 20, 1853; he was educated as a 
civil engineer from 1871 to 1875 at Queen’s University, 
Cork, obtaining the degree of Bachelor of Engineering 
with first honours, gold medal and Peel Prize, and, later, 
the degree of Master in Engineering. He then entered 
the service of Mr. T. A. Walker as contractor’s engineer, 
where he was actively engaged on a number of civil 
engineering and harbour works. Subsequently, Mr. 
Connery became engineer to Messrs. Price, Wills and 
Reeves, contractors responsible, among other works, for 
a@ section of the Central London Railway, for the 
Brompton and Piccadilly, and Hampstead Tube Rail- 
ways, the extension from Whitechapel to Bow of the 
District Railway, the Rotherhithe Tunnel, and dock 
works in the Provinces. In 1911 he became engineer to 
Messrs. C. H. Walker and Co., Limited, who have carried 
out considerable contracts both in this country and 
in Buenos Ayres, and continued in their service until 
his death. Mr. €onnery had been a member of the 
Institution of Civil Engineers since 1898. 


Exptosions or Om anp OxyGEN.—Though it is well 
understood that compressed oxygen must not be brought 
into contact with oil, engineers should not forget that it 
would be v dangerous to use oxygen in the presence 
of some lubricating oil or grease in cases of failure of 
the supply of compressed air. A few. cases of oxygen 
explosions are mentioned by H. Arendt-in the Zeitechri 
des Vereines Deutscher Ingenieure, of December 9. ‘In 
some glass works a 100-h.p. gas engine was used to supple- 
ment the electric power of the plant. The ine was 
started with the aid of a compressor working at 8 atmo- 
spheres. Owing to some mishap in the machinery, the 
compressor was charged from an oxygen cylinder until 
the pressure in the compressor indicated 74 atmospheres. 
Almost as soon as the engine was started the ressor 
exploded, killing the engineer and his mechanic and 
seriously injuring two ether men. It is assumed that 
some oil had been carried into the compressor and had 
superficially been encrusted’ with dust; the concussions 
of the engine exposed a fresh oil surface which caused the 
explosion. In another case an oxygen blowpipe flame 
had been extinguished because the gas supply failed 
momentarily; when fresh gas was admitted, the 
apparatus being still full of oxygen, an explosion occurred, 
The third case is one of negligence ; an ammonia engine 
was by mistake joined to an oxygen cylinder ; the valves, 
oil separator and eondenser were blown up and the 
engineer was killed. 





NOTICE OF MEETING. 


Tue Juntor Instirvrion or EnGingeers.—Friday, 
December 29, at 7.30 p.m., at 39, Victoria-street, S.W. 1. 
Lecturette, “‘ Brewery Engineering,” by Mr. C. F. 
Morgan. 








GERMAN BUSINESS WITH CHINA. 


Tue Board of Trade report for 1920 by Mr. H. H. Fox, 
British Commercial Counsellor at Peking, stated that the 
Germans were gradually picking up the threads of their 
business. The Board of Trade adds that this movement 
has continued since, there being ample evidence that 
with characteristic energy and efficiency the Germans 
are setti about the task of recovering the strong 

ition they formerly held in the Chinese market. 

ey still go about their business in a quiet and un- 
obtrusive manner, often working in partnership with 
Chinese and under Chinese names. But some of the 
larger firms have recently reopened their offices in 
oo and the principal treaty ports, and are re- 
establishing their Chinese connections by means of 
travellers, many of whom, having managed to esca 
repatriation, have been living in the interior during the 
war, studying the Chinese language and keeping in touch 
with Chinese officials and business men. *“hided by the 
low exchange value of the mark, the Germans are able 
to quote from 30 per cent. to 50 per cent. below British 
and American prices, this being especially noticeable 
in the engineering trade, where some well-known German 
firms have recently secured important contracts for 
industrial plants, such as electric power and telephone 
equipments, cement making and mining machinery, 
in competition with British and American firms. 

On other hand, the Germans are handicapped in the 
matter of deliveries owing to the difficulty in obtaining 
materials, and unsettled manufacturing conditions in 
Germany, and they are often obliged to make concessions 
in the matter of price and extended payments which 
ean hardly make the transactions very profitable for 
them, especially as the constant fluctuations in the value 
of the mark make it difficult for them to settle exchange 
more than a month or two ahead. In the dye and 
indigo trade the Germans have practically recovered 
their former predominating position, being able to under- 
sell all competitors, no matter how low their prices. 

Their. trade in metals is reviving; they are also 
importing large quantities of paper, and they are flooding 
the Shanghai market with cheap sundries, such as clocks 
and watches, optical goods and surgical instruments, 
photographic cameras and films, pencils, needles, scissors 
and knives, &c., while German drug manufacturers are 
making a determined effort to recover their position in 
the China market, as is evidenced by the fact that 
German stocks of drugs are now to be found in practically 
every Chinese dispensary. It is noteworthy and charac- 
teristic of German business methods that they do not 
confine themselves to the sale of German goods, nor are 
they averse to dealing with British and other foreign 
firms. They are beginning to circularise British firma, 
in English, offering quotations c.i.f. Shanghai, and the 
financing of shipments through British banks. 





Larce Wetpiess Street Prres.—In connection with 
our account of the Fully Hydro-Electric Power Station 
in Switzerland it was stated on page 667 of our issue of 
the Ist inst. that in the manufacture of the pressure 
pipes employed the Ehrhardt process was for the first 
time panes for pipes of 500 mm. (19-6 in.) in diameter. 
While this statement is, we believe, correct, the Chester- 
field Tube Company, Limited, Chesterfield, point out 
that it may be subject to misinterpretation, and state 
that they have manufactured solid-drawn weldless steel 
pipes up to 24 in. in diameter, by both hot and cold 
processes. At the present moment they have orders 
pending for 22 in. and 23} in. pipes, 1 in. in thickness. 


ComMITTEE FOR THE Rewier or Russian INTEL- 
LECTUALS.—This committee, of which Sir Robert 
Hadfield is hon president, Mr. R. C. Griffith chairman 
and hon. treasurer, and Colonel N. T. Belaiew vice- 
chairman, has issued an appeal for help on behalf of 
Russian engineers and men of science, amongst whom 
acute distress prevails. Last year the situation was 
terrible beyond description and there is every reason to 
fear that the present winter is bringing equal suffering. 
Many families of members of the Civil, Electrical, 
Mechanical, Mining Engineers and Metallurgists are 
among the sufferers ; their plight is heartrending, and it 
is for aiding these that the committee has set to work, 
Further information can be obtained from, and remit- 
tances be sent to Mr. R. C. Griffith, 8, Victoria-avenue, 
Bishopagate, E.C. 2. 





Harsovur Construction iv Bupaprest.—Hungary has 
decided to build a harbour on the Danube at Budapest, 
as the old harbour is seriously out of date. The 
depth in the Danube, as far as Budapest, is 3 m., and 
without incurring any heavy expenditure the town is 
ex to be made accessible for coasting steamers of 
3, tons capacity. The traffic in 1913 was 2,400,000 
tons. When the new harbour is built the eastern branch 
of the Danube will be closed by two locks, forming a 
closed basin. There are to be provided five more basins in 
the western branch, including a free port and a petroleum 
harbour. The free port is intended for international 
traffic; it will have 11 hectores (27 acres) water area. 
It is to contain a grain storehouse having a capacity 
of 50,000 tons, besides other storing accommodation. 
One lock is ready and about 3 km. (1-8 miles) of quay 
completed. 
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STEAM AND STEAM BOILERS. 


Mr. SrromMEYER’s reports to the Manchester 
Steam Users’ Association not infrequently include 
much informative matter, and the one just issued 
is no exception to the rule. In it we find much 
with which to agree, but much also to which 
we are inclined to enter a strong demurrer. From 
the steam user’s standpoint the most important 
section of the report is that in which the author 
criticises the amendments recently proposed by the 


= |Home Office to the “ Factory Act Report Form 


for Boilers.” Mr. Stromeéyer states that the effect 
of these amendments will be the practical immunity 
of the inspector in the case of an accident occurring 
to a boiler inspected by him, whilst the owner is 
saddled with all responsibility should the inspector 
have been inefficient. 

The more technical part of the report includes 
a partial description of some interesting experi- 
ments on the strength of very old boilers. Of 
these one was obtained from Messrs. Pilkington 
and had been constructed some sixty years ago. 
The other, supplied by the Metropolitan Water 
Board, was of somewhat similar date. The experi- 
ments are still incomplete, but they indicate pretty 
conclusively that the material of the shell plates 
has not deteriorated with time, and that injuries 
and cracks caused by the punching of the plates 
had not apparently extended during the very long 
life of the boilers. Specimens of the material tested 
showed somewhat erratic results, but it is prob- 
able that this was characteristic of the iron made 
at the period in question. The range of tensile 


* | strength was from 17 tons to 25 tons per square inch. 


In many of the seams, cracks. due to punching 
extended over several rivet holes, but these do not 


appear to have had any worse effect than that of 


reducing the net section of the metal. These 


observations seem to indicate that factors of safety 
might reasonably be reduced now in view of the 
uniformity of the material supplied, the great care 
exercised in its manufacture and the prevalent 
practice of drilling all rivet holes. 

During an hydraulic test one of the boiler shells 
“barrelled ” as first described by Mr. J. C. Spence, 
in a paper read before the North-East Coast Institu- 
tion of Engineers and Shipbuilders in 1891. On 

ing measurements on a model boiler tested to 
destruction Mr. Spence found that the shell 
stretched less at mid-length than it did at a 
certain short distance from the end plates. The 
observation was novel at the time, and the curious 
bulges in question received the name of “ Spence 
humps.” 

Mr. Stromeyer states that it has generally been 
thought that the effect of the end plates was to 
relieve the circumferential stress. This may well be 
true, but there is no excuse for such misunder- 
standing, for, in the discussion of Mr. Spence’s 
experiments, which appeared in our columns," it 
was shown that save in the case of extremely short 
boilers the effect of the ends was to cause a local 
increase of the circumferential stress. This was 
very clearly brought out in Mr. Spence’s experiments, 
and was fully confirmed by the mathematical theory 
developed in a paper by Mr. (afterwards Professor) 
J..T. Nicholson, read at the same time as that of 
Mr. Spence. The subject was very fully discussed 
in ENGINEERING, both editorially and in our corre- 
spondence columns, and that the other view should, 
as Mr. Stromeyer states, still be prevalent is not 
creditable to boiler designers and constructors. 

In another section of his report, Mr. Stromeyer 
suggests that ‘very slow alternations of stress are 
more serious than rapid ones. It appears quite 
possible that in the case of exceedingly rapid 
repetitions of stress the metal may fail to take the full 
deformation theoretically due to the load, since, with 
all materials, when a load is first applied the full strain 
is not simultaneously achieved. There is always 
some “after creep,” and it is thus quite possible 
that the metal is less severely tried by very rapidly 
_. |alternating stresses than by slowly applied ones. 
The general view has, however, been that at any 

ordinary rates of alternation the fatigue limit of our 
structural materials is independent of the rate oi 
repetition. Mr. Stromeyer’s view is, however, that the 
very slow rate of changes of stress to which a boiler 
is subjected, makes these much more injurious than 
if the variations were more rapid. This is contrary 
to the common belief and does not seem altogether 
consistent with the fact that slightly overstrained 
metal in time recovers its elastic properties. In 
support of his theory, Mr. Stromeyer instances the 
grooving found at the roots of the flanges of dished 
ends, but grooving is only indirectly connected 
with the stress on the metal as it is primarily 
an oxidation process, facilitated by the dif- 
ferences of E.M.F. which arise between strained 
and unstrained metal. It seems to us questionable, 
therefore, whether fatigue in the usual understanding 
of the term is involved in the matter any more than 
it was in the extraordinary failures of the high- 
tension bronzes adopted for the Catskill aqueduct. 

It was there found that bronze or brass rods main- 
tained under a tension which was sufficient to give 
them an initial permanent set, cracked rapidly when 
subjected to the fumes of ammonia, whilst similar 
bars left under strain in a non-corrosive atmosphere 
were unimpaired, as were bars exposed to ammonia, 
but unstrained. Elsewhere, Mr. Stromeyer states 
that although many laboratory experiments have 
been made with high-grade steel alloys and with the 
special heat treatments devised for them, no cor- 
relation between the tests and practical experi- 
ence has been published, and that when high-class 
steels are used for locomotive axles, the life is 
not as long as the test results would indicate. On 
this head we believe the Ford Company could give 
some very valuable information. So far as ordinary 
steels are concerned, Dr. Dudley, of the Pennsy!l- 
vania Railroad, has stated that, when car-axle loads 
were increased, fractures became frequent, but by 
substituting a higher grade steel the trouble was 
overcome without any increase of scantlings. 

In view of Mr. Stromeyer’s position and experience, 








* See Encrvezriya, April 27, 1891, page 468. 
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his observations on boiler design will undoubtedly 
be read with interest, but we question if they 
will meet with general acceptance. He appears 
to be strongly in favour of reducing furnace tem- 
peratures, owing to the injury done to “ brickwork 
and other parts of a boiler.” So far as the 
brickwork is concerned the appropriate remedy 
would seem to be to abolish the trouble by 
suitable changes in design, whilst as regards the 
metal parts there is conclusive evidence that 
rates of heat transmission far in excess of what 
are now common are quite possible without injury 
to the metal. For our own part we shall be sur- 
prised if the future trend in boiler design will not be 
towards an increase of furnace temperatures, in 
order to secure the advantage of transmitting as 
much heat as possible by radiation. 

An empirical formula for the variation of the 
rate of heat transfer between a fluid and a tube 
is given in the report. As is well known, this is a 
function of the velocity of flow. No doubt Mr. 
Stromeyer’s formula has been based on certain 
observations, but it does not seem to be founded on 
any physical theory of the phenomena and it might 
therefore be very unsafe to apply it outside of the 
region covered by the experiments, and no indica- 
tion of the extent of this is given in Mr. Stromeyer’s 
report. In fact, it can be shown that, given turbu- 
lent flow, any rational formula for heat transfer in 
such tubes must involve the head lost in the pipe, 
and this friction head has never been measured with 
accuracy in any experiments on heat transfer yet 
published. 

We confess ourselves unable to follow Mr. Stro- 
meyer’s remarks on oil burning. He observes that 
the smaller the particles of the oil ‘‘ the more quickly 
will they acquire the velocity of the surrounding 
air,” “ but, if stationary in the air, complete com- 
bustion is prevented by the mantle of CO, which 
envelops, the oil nucleus, even if, by now, it should 
have been converted into vapour.” Probably some 
qualifying words have been accidentally omitted in 
this sentence, since, as it stands, the statement 
would seem to imply that a Diesel engine charge 
would fail to burn, or that a dust explosion is an 
impossibility. 

Perhaps the part of the report most open to 
exception is that dealing with superheated steam, 
vhich has apparently been written with insufficient 
study of the data. Mr. Stromeyer accepts Knob- 
lauch’s latest results as authoritative, though this 
confidence is far from justified by the previous 
work of this experimenter or by the character of 
the apparatus employed. In defence of the conclu- 
sions reached, it is suggested that those who have 
experimented with throttling calorimeters have 
neglected to take the obvious precaution of reducing 
the velocity of the throttled steam to a negligible 
value, before attempting to determine its tempera- 
ture. It should be unnecessary to add that the 
suggestion in question is not merely unfounded but 
is also gratuitous. As a matter of fact Callendar’s 
differential throttling calorimeter affords by far the 
most accurate method yet devised for determining 
the specific heat of high-pressure steam. In the 
report the whole of Callendar’s work is ignored, 
although his methods are the most precise yet 
devised, and have provided really reliable data 
up to temperatures of 376 deg. C. This limit has, 
we believe, been recently extended. 





ELECTRIC ARC WELDING. 

Tue conditions prevailing in, and immediately 
after, the war period made a great development in 
the process of electric arc welding possible, although 
there was little knowledge obte inable on the physical 
actions taking place in the arc produced with 
metallic electrodes, and only the assurances of those 
financially interested in some particular process 
were available on the possible limits of economic 
industrial usé. Successful work was done in many 
spheres, but there were also failures in a number of 
the applications. The claims made were that direct 
currents only could be used, that alternating currents 
proved more effective and produced more reliable 
welds, that certain specified pressures, usually much 
higher than -there was any necessity for, were 
imperative, that particular types of electrode 


successful work, that jobs done with bare wire were 
thoroughly sound and that every type of iron or 
steel could be welded with success and cheapness. 
The engineers of this country were forced either to 
remain sceptical and wait for more authoritative 
information or to take a gamble. 

One looks through any work or paper on this 
subject nowadays for an indication of an effort 
to remove some, at any rate, of the mysteries 
connected with this art and for information of an 
experimental character on the physical actions 
involved. In a paper on “ Electric Arc Welding 
Apparatus and Equipment,” read before the 
Institution of Electrical Engineers on Thursday, 
the 14th inst., by Mr. J. Caldwell, there was given 
some general information regarding the power 
requirements of the process and description of 
generators and other electrical machines for their 
production and regulation. 

An appendix to the paper, contributed by Messrs. 
H. M. and F. M. Sayers, provided a description of an 
apparatus by means of which an ordinary electrode 
may be fed to the work, for the purpose of experi- 
mental investigation, by the use of gears driven by 
an electric motor. Observations were made of the 
nature of the deposit through a magnified view on 
an image screen as well as of the are. Oscillograms 
show the alternating current used for the arc to 
have a curve which is in form a triangular peak 
with a base of about two-thirds of the duration of 
each alternation. The other third of the current 
curve is at zero value. In a demonstration at the 
meeting with this apparatus a stroboscopic shutter 
was used to show the arc when the current was at 
its maximum and other values. The blue iron mist 
in the arc was shown to vary with the change in 
current and to be entirely absent during the period 
when the current was zero. The regulator in use 
during the tests was a choking coil and resistance 
unit. 

The claim was made that covered electrodes 
are essential in cases where alternating current is 
used because of the maintenance of the flux arc 
during the zero current periods. Another and 
possibly a more satisfactory way of getting over 
the interruption of the iron are is to provide such 
windings on the alternating current welding unit 
as to reduce the time of operation of zero current 
conditions in each cycle. Oscillograms of the 
current flowing, with such appliances in use, do 
not show anything like so protracted a period for 
zero current conditions, and as these machines were 
mainly developed by people who favoured bare wire 
working the troubles of these actions may have 
been the reason for the introduction of stabilising 
coils. Only preliminary investigations have, so far, 
been attempted, and as is frequently the case in 
such work, nothing very definite in the direction of 
solutions of the many problems is indicated, but we 
welcome the news that some experimental work 
in this wide field is being attempted. 

Claims were made by Mr. Caldwell in his paper 
that flux-coated electrodes are essential for alter- 
nating current work and are preferable to bare 
wires when direct currents are used. The claim 
may be a sound one, but there is only a mass of 
contradictory evidence available. Excellent work 
has been done with both types of electrodes. Elec- 
trodes possess idiosyncrasies just as the operatives 
do, and to ask a welder to test out two different types 
of rod, one after the other, gives no information of 
any value. The results with the electrode the man 
is accustomed to will be the better, if the supply 
conditions are made to suit each of the two cases. 
It is certainly easier for a novice to maintain an 
are with a covered electrode, but that is probably 
due to the persistence of the flux arc at arc-lengths 
when there is little or no metal mist passing. The 
relative values of the two systems, the one the usual 
practice in Britain and the other that of America, 
can only be found by comparison of the work done 
by first-class operatives accustomed to each. The 
old belief in the unassailable supremacy of direct 
current for welding seems to be dying; with the 
accumulation of knowledge the unquestioning 
acceptance of other items of faith may be destroyed. 

The requirements of machines to provide supplies 
of electricity for welding are essentially: a suitable 





coverings were essential for the production of 


during the actual operation, and rapid lation to 
check the effects of any are variations... For direct 
current work, combinations of methods of excitation 
of the generator and arrangements of the magnetic 
circuit to vary the armature reactions under different 
load conditions are successfully applied in single- 
welder units. Regulation of the speed and torque 
of the machine driving the generator by an elec: 
trically-controlled governor or transmission clutch 
are also used and have proved satisfactory, as well as 
external resistances in the welding or excitation 
circuits. Where the supply must be available for 
many operatives, the regulation of the machine must 
be very prompt in action to deal with the great 
fluctuations in load. 

When using alternating currents the installation of 
a suitably designed reactance or choking coil, with 
tappings to include various numbers of windings, 
is all that is requisite; but as the supply is usually a 
public one a transformer is necessary to obtain the 
required open circuit voltage of 75 to 90, and should 
only one welding machine be installed it should be 
designed to give its single-phase supply with the 
minimum of interference to the supply conditions. 
A common transformer supplying a number of 
choking coil sets may be more suitable in a compact 
shop than the combination of transformer and choker 
for each worker, but the latter certainly has a wide 
field in scattered works and shipyards, and in 
working seems to give more stable conditions for the 
are. The discussion on the paper was made out- 
standing by the contribution of Mrs. Ayrton, who 
spoke on the nature of an are and its action, in 
that delightful way familiar to the readers of her 
classical work on the subject. 





CONDITIONS AND PROSPECTS OF 
BRITISH TRADE IN INDIA. 

Inp14, during the year 1921 and the first part of 
1922, suffered a depression, due not only to the 
common conditions that have affected the whole 
world since the European war, but also in large part 
to direct. causes—the high food prices consequent 
on the failure of the monsoon in 1920 and also 
the political activity of Mr. Gandhi. The non- 
co-operative movement, and particularly the boy- 
cott of machine-made cloth, has had a marked 
action in retarding the improvement that would 
otherwise have been possible in the trade in cotton 
goods. The outlook is now much brighter, and 
even the large stocks of uncleared piece-goods, 
mostly due to defaulting traders, have found 
markets, although it must be said that considerable 
losses were incurred by British merchants. Once 
the markets are free from these stocks entirely the 
trade in cloth goods, it is anticipated, will continue 
to increase. The action of unprincipled traders in 
repudiating their contracts did a great deal of harm 
to Indian trade, and the magnitude of these actions 
can be gauged when it is estimated that the re- 
pudiated drafts amounted to over 30,000,000/. The 
defaulting traders had a measure of protection in 
the congestion of the Indian Courts, which made it 
impossible to get cases dealt with unless with a 
delay of many months, and in some cases over a 
year. Political feeling is now much easier, many 
of the non-co-operative leaders are in prison and the 
boycott movement they instituted is losing its 
popularity. 

In trade with India the proportion contributed 
by the Empire fell from 56 per cent. to 54 per cent. 
during the year. The imports from the United 
Kingdom show a setback of from 44 per cent. to 
39 per cent. of the total, but the drop in the figures 
for the two principal competitors—America and 
Japan—are decidedly greater. The Report on the 
Conditions and Prospects of British Trade in India, 
prepared for the Department of Overseas Trade by 
Mr. Thomas M. Ainscough, H.M. Senior Commis- 
sioner in India and Ceylon, has just been published, 
and gives a great amount of detailed information 
on the magnitude of the business in all sections of 
trade with the Indian markets. 

German goods have re-entered the field, and there 
is continued heavy trading with Belgium. A factor 
of moment in Indian trade is the fact that there is 
no great possibility of increasing direct taxation, 





open circuit pressure for the easy striking of the arc, 
the maintenance of uniform electrical conditions 


and the continuance of import duties is necessary 
to provide revenue. The Indian Fiscal Commission 
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is wel aware that the mere imposition of protective 
duties will not of itself produce the desired industrial 
development, and have suggested that there must 
be increased facilities for the technical training of 
apprentices, and also revision of railway and coastal 
shipping rates and legislation to prevent dumping 
by traders in countries where there is a depreciated 
exchange. 

The most conspicuous feature in the year’s trade 
was the great importation of machinery of all 
kinds, which now is the third greatest import, 
being only exceeded by cotton goods and sugar. 
The British share in this section of Indian trade 
was 82-5 per cent. in the period of review covered 
by the report of the Department of Overseas Trade, 
that is from April, 1921, to April, 1922, and is 
increasing towards the figure of 90 per cent. of pre- 
war days. This, considering the total increase in 
the importation of machinery is eminently satis- 
factory. In this department of trade increases in 
importation for the year 1921-22 over the figures 
for 1920-21 were shown in engines, electrical 
machinery, boilers and machinery for metal working, 
mining, oil crushing and refining, with phenomenal 
increases in all types of textile machinery. The 
imports of spinning machinery were, in the period 
reviewed, three times the value for the previous 
year. The total imports of machinery and mill- 
work amounted to 34,25 lakhs of rupees. 

During the year dealt with in the report, the 
price of British structural steel fell from 22/. to 91. 
per ton and the freights dropped by one-half. The 
change in the rate of exchange in a certain measure 
neutralised the fall in the f.o.b. price, but generally 
the c.i.f. cost fell 50 per cent. during the year. The 
coal strike caused a considerable diversion of busi- 
ness to the continental producers. The percentage 
of British trade in the different sections of this 
market varied widely. The production of Britain 
represented 44 per cent. of the imported iron bars 
and channel sections, 37 per cent. of the girders 
and bridgework, 54 per cent. of the bolts and nuts, 
69 per cent. of the hoop and strip metal, 47 per 
cent. of the nails, rivets and washers, and 74 per 
cent. of the cast pipes and fittings, while 94 per 
cent. of the galvanised, and 98 per cent. of the 
tinned plates taken into India were produced in the 
United Kingdom. There are spheres where the 
returns are poor, such as that of steel bars and 
channels where Britain had only about one-eighth 
of the total business, the yield from Germany being 
a little greater, but that of Belgium was more 
than four times the British figure. 

The pre-war supremacy of Britain in the returns 
of imported motor cars was seriously affected by the 
enormous importation of cheap American cars, and 
now only a little more than a quarter of the imported 
cars are manufactured in the United Kingdom. 
The importation of instruments, electrical, musical, 
optical, scientific and photographic, showed only 
a fall of about 11 per cent. and it is satisfactory 
to note that Britain still holds 80 per cent. of the 
total business. 

Increased labour costs and decreased production 
have had a serious effect on the Indian coal trade, 
and that the importation should increase from 
86,000 tons in 1920-21 to 1,489,000 tons in 1921-22 
is eloquent commentary on the unsatisfactory state 
of the industry. 

There is a marked and growing tendency to give 
a preference to the productions of India in settling 
the placing of orders. On March 2 of this year 
the Legislative Assembly of India adopted a resolu- 
tion to appoint a committee to report on steps to be 
taken to encourage the establishment of the neces- 
sary industries in India, so that a large amount of 
the expenditure for railway material may go to 
the payment for goods produced in the country. 
The establishment of works in India immediately 
would not clear away all the difficulties, for manu- 
facturers must work to rules as to stores at 
present being drafted by a Government commission. 
Guarantees of orders for their output or a part of 
it will not be given by the Indian Government unless 
the company has a rupee capital, a proportion of 
Indian directors, and gives facilities , for the training 
of Indian apprentices in the works. 

If the outlook of the Indian Govenment, on the, 
question of importing railway or other materials, 
is to undergo such a radical change as is anticipated 
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it is to be hoped that time will be given to the old 
suppliers to make arrangements to start suitable 
works organisations in India. 





PENDULUM APPARATUS FOR AERO- 
DYNAMIC EXPERIMENTS. 

THERE must be many aeroplane designers and 
others interested in the subject of aerodynamics 
who have need of experimental data obtained from 
models, but are unable to obtain these data owing 
to the fact that they have no direct access to a wind 
channel. Such persons will be interested in the 
apparatus developed by Mr. O. T. Gnosspelius 
and described by him in a paper read before the 
Institution of Aeronautical Engineers on Friday, 
the 15th inst., since with this apparatus, which 
can be easily and cheaply constructed from material 
available in any engineering works, quite useful data 
can be obtained. 

Briefly explained, the model is carried by a 
tubular frame at the lower end of a pendulum, 
which is also of tubular construction. This 
pendulum is supported on a pivot on the ceiling. 
It has a total length of about 12 ft. Its 
effective length is, however, greatly reduced by 
casting a lead weight of about 35 lb. round the 
pendulum tube as near to the pivot as possible, 
and by this means maximum speeds of from 45 ft. 
to 50 ft. per second are obtained in the model 
by allowing the pendulum to fall freely from a 
horizontal position. Assuming the model to repre- 
sent a complete aeroplane, it is mounted in the frame 
with the wings vertical and in the plane of the 
swing of the pendulum; the whole frame can be 
turned about the axis of the pendulum to alter the 
angle of incidence of the wings. When the pendu- 
lum is swung, the lift force on the model, of course, 
acts at right angles to the plane of swing, and is 
measured by the elastic deflection of the pendulum. 
The deflection is indicated by a pencil attached to 
the model frame making a mark on the vertical edge 
of a piece of paper placed on a table on the floor 
vertically beneath the pivot of the pendulum. A 
mark is first made by the pendulum, swinging with- 
out the model, to fix the zero position, and the lift 
force for a given deflection can then be obtained from 
a previous calibration made by means of weights 
hanging over a pulley. The actual deflection, we 
may mention, is about 3 in. for a normal 18 in. by 
3 in. aerofoil at the angle of maximum lift. . 

The drag is calculated from the difference 
in the height to which the pendulum rises in the 
upward half of its swing, the experiment being made 
first with the pendulum and frame alone, and then 
with the model in position. It is, of course, 
necessary for the velocity of the pendulum to be 
the same in both cases, and for this reason, when 
measuring the drag of the pendulum and frame, 
lead weights equal to the weight of the model are 
fitted inside the tubular frame so that their centre 
of gravity is the same distance from the pivot 
as that of the model. The actual height to which the 
pendulum rises is determined by a process of trial 
and error, a pin being placed in a scale over which 
the pendulum frame passes near the end of its 
upward travel in such a position that the frame just 
touches the pin without moving it. In caleulating 
the drag it is assumed to be proportional to the 
square of the velocity throughout the whole length 
of the flight path, and this assumption, although 
not strictly accurate, appears to give results which 
are not very far from the truth. A lift and drag 
curve for a R.A.F. 14 aerofoil tested by the author 
in his apparatus and exhibited at the meeting, was 
in very fair agreement with the results obtained 
for the same section in a wind channel at the 
National Physical Laboratory. 

The apparatus can be used for pressure plotting 
experiments, although the work is rather tedious. 
For this purpose, holes in the surface of the model 
are connected by a tube passing up through the 
tube of the pendulum to an alcohol gauge of the 
inclined U tube type placed near the pivot. 
A correction has, of course, to be made for the 
centrifugal force on the air in the tube. In com- 
parison with the wind channel, the chief advantages 
of the pendulum apparatus are its low cost of 
installation and operation, but there are the 








the channel walls and turbulence of air flow are 
eliminated. On the other hand, with the pendulum 
apparatus the motion is neither uniform nor recti- 
linear, and we should have imagined that the 
supporting frame, which partially surrounds the 
model, might introduce an error; the author states, 
however, that this is not the case. The results, in 
any case, would be comparable among themselves, 
and in this way much useful information can 
doubtless be obtained from the apparatus. 





NOTES. 
Tue AnnvuaL DINNER OF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 

THE position of increasing authority which the 
mechanical engineer is achieving in the technical 
education work of the country fermed a predominant 
note in many of the speeches delivered at the annual 
dinner of the Institution of Mechanical Engineers, 
which was held at the Connaught Rooms on the 
14th inst. This increasing authority is mainly due 
to the activities of the Institution itself, and the 
arrangements which have been made for the award- 
ing of mechanical engineering certificates in connec- 
tion with the work of technical colleges and schools 
should be of’ wide influence. The more important 
position in relation to some of the mechanical 
branches of the Army which the Institution now 
holds as compared with the condition before the 
war is well known, but Lieutenant-General Sir 
Travers E. Clarke, who referred to the matter in the 
course of his speech at the dinner, thought that the 
recognition afforded to the Institution by the Army 
before the war was greater than was usually admitted. 
The more purely educational side of this question 
of the status of the Institution was referred to 
especially by Lieutenant-Colonel E. Kitson Clark, 
Mr. W. R. Davies, principal assistant secretary of the 
Technological Branch of the Board of Education, 
who had much to do with the negotiations which 
led to the institution of certificates, and Sir Thomas 
Holland, the Rector of the Imperial College. The 
effect of the scientific and mechanical progress, for 
which the Institution stands, on the general public 
well-being, was dealt with by Sir John Aspinall, 
the Right Hon. L. 8. Amery, First Lord of the 
Admiralty, the Right Hon. Sir Philip Lloyd-Greame, 
President of the Board of Trade, and also by Dr. H. 8. 
Hele-Shaw, the president of the Institution. Dr. 
Hele-Shaw had something to say about the responsi- 
bility which the Institution had to the public and 
the necessity for maintaining a high standard of 
membership and referred to the level of en- 
deavour and achievement set by the first president, 
George Stephenson. Dr. Hele-Shaw’s speech formed 
a very pleasing contribution to the proceedings and 
was in every way worthy of the seventy-fifth 
anniversary of the important institution of which 
he is president. The final item of the evening 
was a racy speech by Mr. W. H. Patchell, when 
proposing the toast of “ The Visitors,” which was 
responded to by the Hon. Sir Edgar Walton, High 
Commissioner of the Union of South Africa. 


A New Moror Liresoat. 

The fact that the Royal National Lifeboat 
Institution have now had nearly twenty years’ 
experience with motor boats adapted to the special 
requirements of their humanitarian work adds 
particular interest and importance to the recent 
completion by them of a vessel in which all this 
experience is embodied. We are referring to the 
boat fitted with a new type of petrol engine which 
left the building yard at Cowes on the 18th inst. 
for her station at Penlee, in Cornwall. The condi- 
tions of the lifeboat service are obviously especially 
arduous for the engine, this being fitted in an open 
boat used, more often than not, in the worst possible 
weather, and operated by men without special 
training in the working of internal combustion 
engines, whose main object is to get to a vessel in 
distress with the least possible delay. Reliability 
and simplicity of control are thus the essential 
requirements in the engine, and these are by no 
means easy to secure under the conditions en- 
countered in the lifeboat service. The engine fitted 
in the Penlee boat has been specially designed by 
the staff of the Institution to meet the requirements 
of the service, and the trials already carried out have 





additional benefits that the possible effects of 


been sufficient to convince them that the desired 





778 


ENGINEERING. 








[Dec. 22, 1922. 





results will be fully obtained under service conditions. 
The design of the engine has been illustrated and 
fully described in a paper read before the Institution 
of Automobile Engineers by Mr. A. F. Evans, in 
April last, but we may mention that one of 
its chief features is that it is entirely enclosed 
so as to be capable of working with the en- 
gine space flooded, Provision has been made 
against the effects of spray. Actually the 
engine would continue to run if entirely sub- 
merged, provided, of course, that the air intake 
remained above water.» Although the working 
parts are entirely enclosed, those details, such as 
valves and ignition gear, which may require atten- 
tion, can be readily examined and adjusted, this 
having been rendered possible by placing them on a 
detachable head which can be removed without 
breaking more than one joint and replaced without 
disturbing the adjustments. The engine has six 
cylinders capable of developing 89 h.p. when running 
continuously at 800 r.p.m., the petrol consumption 
at this power being 0-7 pint per horse-power hour. 
It is fitted with epicyclic reversing gear and with a 
small two-cycle air-cooled engine for starting, though 
it can also be started by hand. The weight of the 
complete power installation, including all pumps 
and accessories, is 37 cwt. The Penlee boat, which is 
named ‘‘ The Brothers,” is of the Watson type, with 
a length of 45 ft. and a beam of 12 ft. 6 in., and, for 
the meantime, she will be the most powerful boat 
in the service, the largest boats previously used 
having engines of 60 h.p. It is, however, intended 
to fit the new engine in all future motor lifeboats, 
of which six are now under construction and eight 
more will be laid down shortly. The Institution’s 
fleet now includes 238 lifeboats, of which 38 are 
propelled by motors. 


Om in Russia. 


The production of Russian oil was declining 
before the war, owing partly to changes in techni- 
cal methods, and partly to a depletion of the 
older pools. Matters did not improve during the 
war. But according to Mr. T. G. Madgwick, who 
read a paper on “Some Aspects of the Occur- 
rence of Oil in Russia” before the Institution of 
Petroleum Technologists, at a recent meeting, oil 
occurrences are probably far less restricted in 
Russia than is often assumed. Russian petroleum 
makes one think first of Baku and the Caucasus 
and Caspian Sea. Having worked and travelled, 
in pre-war days, in many rarely visited parts of 
Russia and Central Asia, Mr. Madgwick geologi- 
cally correlates the widely-dispersed oil finds and 
strata likely to bear oil, which will throw open vast 
fields. The Caucasus ridge runs nearly north- 
west to south-east, and is continued across the 
shallow Caspian Sea, though it is already of insignifi- 
cant height in the peninsula of Apsheron, on which 
Baku is situated. Cheleken Island, situated on that 
line near the eastern shore of the Caspian, was the 
scene of a famous oil gusher, and there are isolated 
indications of oil farther along that line in Trans- 
caspia and Turkestan. Further east the ridge 
curves round more to the north through Fergana, 
on to the Lake of Balkash in Southern Siberia. None 
of the Fergana pools have so far been found to be 
prolific, but more oil may be struck at greater depths. 
Another great oilfield is that of the Emba district, 
which borders the north-east corner of the Caspian, 
mainly on the left bank of the Ural river. Tracing 
a line again north-west and south-east, through that 
field, we meet oil seepages near Samara, where 
the Volga river makes its peculiar bend, and further 
north in the direction of Lake Onegai ; the same line 
can be produced into Asia. Similar geological 
formations seem again to prevail along the Don 
and Donetz rivers, the coalfieids of which may be 
connected with oil pools far away. Again, oil has 
been found along the Petchora river, which flows 
into the Arctic Ocean, and on a line running north- 
south, parallel to the Ural mountains, down to 
Ufa and Orenburg. General geological analogies 
do not imply that similar oils will be met with. 
Even on the Apsheron peninsula the character of the 
oil varies greatly in neighbouring fields, and there 
is a great deal more to be done even in those districts. 
Oil occurs on both the slopes of the Caucasus, 
all probably in tertiary{formations, on the north 
side along the rivers Terek, which flow into the 





Caspian, and Kuban, which discharges its waters 
through the swampy ground of Taman peninsula 
(opposite Kertsch in the Crimea), into the Sea of 
Azov, as well as into the Black Sea. The fields of 
Grozny and Maikop are among the best known of 
that slope. On the southern slope the ground has, 
near Tiflis, been unfavourably disturbed for the 
oil prospector by volcanic activity ; conditions are 
more favourable on the Kura river near the Caspian. 
At Baku the oil becomes of higher density as greater 
depths are reached ; at Grozny the opposite relation 
holds. The white oil of some Baku wells has a 
density of only 0-769 and seems to represent a 
natural gasoline—i.e., recondensed oil vapour; on 
Holy Island, off Apsheron, the oil density reaches 
0-94. Mr. Madgwick did not give many technical 
particulars in his paper, which embodies a great 
deal of laborious study. His main object was the 
correlation of the geological features so far dispersed 
through many little accessible publications. 





NOTES ON PROCESS PLANNING. 

PLANNING the sequence and fundamental elements 
of production processes is an entertaining and 
educative experience. Formerly entirely in the 
hands of the workshop officers it is now frequently 
carried out in the tool drawing office or in a separate 
planning office. Owing to the differences in plant 
available, and the designs of the parts to be made or 
fitted together, and the influence of other factors, 
it is not possible to plan according to a general 
recipe, nor to fix a process route which is the best 
under all conditions for even a very simple piece. 
The more complicated pieces, requiring perhaps 
numerous production processes to complete them, 
can generally be satisfactorily made in several 
ways, and it is very hard to say which is best even 
under the limited conditions usually imposed by the 
plant available in one shop. 

The method of attacking the problem can be, 
however, on definite lines. One of the principal 
faults of the old way was that there was nothing 
definite to guide one except what resulted from 
more or less chaotic experience. That did not 
really matter much because quantities were very 
small, and errors could be corrected or balanced by 
adjusting parts to suit each other. This method is 
still in vogue in tool rooms or general engineering 
shops, and it is not unknown elsewhere when 
greater refinement is required than can be relied 
upon from ordinary methods of production even 
though the quantities are e. Ball races provide 
an example of this. The selection or preparation 
of pistons to suit small variations in different 
cylinders is another case; and the scraping in of 
crankshafts is closely related although not really 
exactly on a par. These corrections or adjustments 
become necessary, it will be noticed in all three 
cases, through the limitations of processes as 
regards accuracy, either through the spring of the 
material being worked on, or the extraordinary 
fineness required, and not through errors or de- 
formations caused by a bad arrangement of pro- 
cesses ; for we may assume that in all these sufficient 
experience has been gained to evolve the best 
sequence possible under given conditions. An 
inferior process or operation sequence is likely 
to leave the finished piece full of deformations which 
might be avoided by a better designed arrangement. 
Some of these defects may not matter; others will 
escape detection by ordinary inspection and cause 
apparently mysterious troubles later on, leading to 
delay or unnecessary expense. 

The principal aim when planning the sequence 
of processes is to secure maximum economy of pro- 
duction as a whole—not, be it noted, the partial 
production of one piece or a group of components. 
This requires an unbiassed view and judgment which 
may be difficult to secure even with a committee of 
shop foremen. The result is likely to be altogether 
unsatisfactory when only a rough idea is formulated 
and individual foremen are left to carry it out in 
detail according to their respective fancies. It 
may be stated as a fundamental principle, that the 
better the workmanship (within reasonable limits) 
the cheaper production will be. There are ex- 
ceptions to this statement, but bad planning will 
spoil excellent craftsmanship, and even a second- 





patchy one, since it provides a basis on which to 
estimate results. Completeness is essential, and 
the plan must account for the whole and also every 
individual detail. 

To obtain such completeness it is best for one 
man to plan the whole of the processes for any one 
part. He may, and no doubt will, consult with 
specialists on specific points but will himself 
mentally trace the whole thing through, noting the 
various requirements as he proceeds. If more than 
one man is responsible there is liable to be a mingling 
of ideas instead of one scheme ; confusion is almost 
bound to follow and is sure to prove expensive. A 
round table conference often gives rise to splendid 
ideas but (in the writer’s experience) the results of 
such discussions are too indefinite to determine more 
than the general outlines of the method to be pursued. 

Now, being given, let us suppose, the drawings 
of a machine, or part of a machine for which pro- 
duction processes have to be arranged, what definite 
line of attack is it best to take? Before any 
details can be considered we must ascertain by a 
first survey: (1) The quantity to be made; (2) 
the function of the machine ; (3) the duties of the 
individual parts in a general way. 

The quantity to be made obviously influences 
the treatment in planning and during production. 
If it be large the planning will be exhaustive. The 
facilities to be provided will be ordered with regard 
to ultimate economy and not first cost. When only 
a very few of a part are to be made planning will 
be confined to summarising the routes to be followed 
briefly and the fewest and most essential tools and 
gauges made. Intermediate quantities are more 
difficult to arrange for. The delivery of finished 
machines is usually asked for long before it would be 
possible, without an extravagant tool room, to 
provide all the tools required for very efficient 
production. Therefore it is usually best to treat 
the simpler pieces as for very small quantities, and 
to concentrate on the difficult processes where 
special fixtures or tools will effect great savings or 
great improvement in the quality of the work. 
Sometimes a difficulty arises through the process 
sequence being very different when ample tools and 
facilities are available, from what it would be if 
they were few. This is a matter to be carefully 
considered as will be seen later. 

Now, unless the function of the machine or part 
to be made be fully understood it is scarcely possible 
properly to appreciate the duties it will have to 
perform. This is a grave disadvantage. There is 
no question of planning including the supervision 
of design, though it may frequently lead to sug- 
gestions of modifications which result in greater 
convenience in production. But even the most 
complete drawings can hardly describe fully every 
little feature. It would seem that specifying the 
class of finish on each surface, and the limits of 
error on every dimension, is substantially adequate. 
Limits of error, however, are fixed principally with 
reference to the functions of the part in question 
and only partly in relation to the processes of 
manufacture involved. A small increase in tolerance, 
or a differently produced equivalent finish, may 
enable processes to be varied with considerable 
economy in cost. Unless therefore the planner 
understands the functions of the pieces to be made 
he will have no option but to follow blindly the 
drawings instructions, and possibly be at great 
pains to produce with precision some feature which 
could be made sufficiently well to meet all require- 
ments, by slight modification, at much reduced 
cost. On the other hand he may unfortunately 
plan so that deformations result which it is vital 
should be absent. The nature of some of these 
will be noticed shortly. 

For convenience the drawings may be grouped 
according to the similarity of the pieces from a 
production standpoint. By this classification it 
may prove possible to deal with several of the 
simpler pieces together later on, and a better idea 
is possible of the general problem than if each 
drawing were considered by itself in any order. 
Some of the more complex pieces may have a family 
likeness, so that when the processes are fixed for 
one the others can be quickly arranged, with 
appropriate variations, while the whole matter is 
fresh in mind. In this way pieces made from bar 





rate plan, if it be complete, is better than none, or a 
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castings, perhaps, in another lot, and steel parts to 
be case-hardened in another, with further sub- 
divisions as required. 

Taking now a piece for detail consideration, the 
first survey reveals its principal duties and its 
association with other parts. If it be within the 
scope of ordinary engineering machine-shop produc- 
tion the first process will probably be fairly obvious, 
probably either turning, or milling, or planing. 
The first point is to decide which is the better end or 
side to commence on where there are alternatives. 
There is only one way to settle this, that is by making 
rudimentary lay-outs of the different schemes and 
examining them in detail. First it must be con- 
sidered whether the product of the process in 
question will possess the desired accuracy and 
finish. The merits of alternative types of machines 
for economy must then be weighed, if necessary 
adjusting the processes so that the results will be 
equally good in quality. In general, there are a 
few surfaces on any piece which are of primary 
importance, the rest being the boundaries of the 
means of supporting or connecting them. The latter 
require less attention, and can even be sacrificed 
in some measure for the sake of the former. 

In addition to deciding upon the employment of 
processes capable of producing the right kind of 
finish within specified limits of error as ascertained 
in the ordinary workshop manner, two types of 
deformations have to be avoided. These are :— 

1. Deformations due to the method of holding 
the piece during the processes. 

2. Strains due to the processes themselves, such 
as those from heat treatment, &c. The removal 
of metal adjacent to surfaces already finished is 
liable to cause distortion by upsetting the balance 
of the internal stresses as it existed when they were 
tooled. 

No. 1 may again be subdivided into :— 

l(a). Deformation through inaccurate setting. 

1(b). Strains through clamping or locating 
forcibly. 

Brief consideration will be given to these, taking 
l(a) first. Fig. 1 shows a cylinder in which it is 
essential for the face A to be square with the bore. 
By arranging for the finish of A during the operation 
in which the bore is completed, i.e., at the same 
setting in the machine, this relation can be secured 
provided that both surfaces are generated by rigidly 
held cutters. But if the face B is also desired to be 
square an approximation must suffice. In this 
particular case this approximation can be made a 
very close one if the tools are maintained in good 
condition and dirt or burrs carefully eliminated. 

But if it be more important that A and B be 
parallel than that either be dead square with the 
cylinder, it is easy to arrange for this in a second 
operation by facing them simultaneously on a 
mandrel. Since the mandrel will not be quite true 
and the cylinder will not fit it perfectly there will 
be some error in squareness, but this need be very 
little if care be taken. Similarly the spigot C could 
be finished at the same setting as the cylinder bore 
and therefore relatively true; but not the spigot 
D as well. With a turning operation we may put, 
for instance, a limit of error on C of 0-002 in. 
Then, since the fixture we should locate off must 
allow the largest pieces to enter, it is easily possible 
to have an error in axial alignment of over 0-002 in. 
If some form of expanding mandrel were relied 
upon to locate the cylinder truly, it could hardly 
be depended on to be nearer than that for any 
length of time. For many purposes an error of 
this magnitude would not be serious. Inspection 
would not reveal it except under a rotary test ; 
that is by rotating the cylinder on a mandrel or 
in a special device made for the purpose, and 
observing the readings of a dial indicator, as shown 
in Fig. 1. Whether recognised or not, errors will 
be present, and unless carefully watched or pro- 
vided against may easily become magnified 
considerably. If a series of operations are per- 
formed, and in each the work is located from the 
surfaces produced in the one immediately preceding 
it, the errors are likely to accumulate ; but if one 
means of location be adhered to throughout, this 
continual growth or building up is avoided. Hence 
the first process, or a very early one, should provide 
surfaces which can be used for location throughout 





all those which follow. The surfaces thus used 
may be termed the datum location. It is often 
inconvenient to provide this at first; in more 
complex pieces it may be necessary to make one 
primary and several secondary datum locations, 
each of the latter being used for perhaps a series of 
minor operations. A good example of the change 
of location surfaces is given by the piston in Fig. 3. 
When few such pieces are to be made it is customary 
to chuck the crown end so that the interior surface 
B runs true, and then to prepare a datum location 
for permanent use by tooling the open end at C and 
D. But when the quantities are large, a special 
chuck locates by the interior surface B, the outside 
and crown are tooled to provide a temporary 
datum location (by surfaces E and A) which is used 
while machining C and D; and then, as before, 
succeeding operations make use of C and D. 

To locate first of all from a surface which does not 
have to be tooled later is good practice because it 
tends to make that relatively true; but since all 
castings are more or less warped or uneven, location 
from a part which subsequently has to be machined 
may sacrifice this merit, unless the method of 
moulding insures the two parts being in substantially 
correct relation to oneanother. For instance, in the 























case of the piston, the core is rarely true with the 
outside mould and consequently to chuck in a self- 
centering chuck and prepare the final datum loca- 
tion from the outside would in the end result in walls 
of very uneven thickness. The dotted outline, Fig. 3, 
indicates how the casting might be. This shows 
clearly that preliminary location from the outside 
would give walls with no substance on one side and 
twice the correct thickness on the other. If the 
moulding process were such that this eccentricity 
was not possible it would be of little moment 
which surface was selected for the preliminary 
location. 

The principal datum location should be large, 
not necessarily in surface extent, but widely dis- 
tributed so that any errors through out-of-square- 
ness may be minimised. It is obvious that a speck 
of dirt on one side of a 2-in. face is twice as effective 
as it would be on a 4-in. face in upsetting alignment, 
if similarly situated. The datum location should 
be stable. If it alter during the production pro- 
cesses it fails as a basis for reference. It should 
be positive and should preferably be without 
screws or other means of adjustment in any way 


liable to abuse. 


With regard now to strains coming under 1(b) and 
also those under class 2, these may spoil results by 
upsetting the datum location. Whenever a piece 
is clamped or gripped securely it changes its form to 


a greater or less degree. Unless the surfaces on 


which work is done while it is in that state are 


situated far enough away from the holding device 
not to suffer appreciably, or the work is so stiff 





that the deformation is negligible, or the clamps 
are applied in such a manner that the strains are 
very small, the deformations of clamping will 
become apparent when the piece is freed on tool- 
ing being finished. Thus the cylinder in Fig. 1, 
if bored while secured in a three-jaw chuck, would 
possess a shape when free of the character 
indicated in Fig. 2, however lightly it be held for 
the finishing cut. Forcing it on a round mandrel 
in order to turn the spigots would result in the 
latter having three lobes when the mandrel was 
removed, and so on. 

To avoid these strains it is essential to grip the 
work so that no bending stresses are applied. 
This is a matter of tool designing rather than 
planning, but it is of vital importance, and 
therefore worthy of attention here. As a general 
principle, these bending stresses are most easily 
avoided by locating in two directions (prefer- 
ably at right angles), positively within certain 
limits (sufficiently fine) and clamping firmly in a 
third direction, if possible square with the other 
two, on a surface which is directly supported by the 
holding device. This rules out useful devices such 
as self-centering or four-jaw chucks, mandrels 
(adjustable and solid), &c. Some of these may be 
unsatisfactory indirectly on account of deforma- 
tions which already exist being temporarily sup- 
pressed, as in the example of the cylinder just cited. 
All, however, will either cause distortion or, if it 
already exist, will allow it to persist in some shape. 
Therefore, if better results are desired, either correc- 
tive operations must be introduced, or other means 
must be adopted of holding the work such as would . 
avoid these defects. The cylinder in Fig. 1 may be 
clamped satisfactorily on the flange E if the face A 
rests on a fixture, location in the remaining directions 
being determined by the spigot which is a working 
fit in a recess in the fixture. The likelihood of this 
spigot not being round to an appreciable amount is 
a common cause of the working fit requiring what 
may seem to be excessive clearance. Within the 
limits of working fits the location in the chosen two 
directions must be positive, but there must be no 
interference. Again referring to Fig. 1, it would 
not be well to locate face A off spigot C, and also by 
a mandrel fitting the cylinder, unless it is quite 
certain that the cylinder walls are square with A 
and the mandrel equally true with the rest of the 
fixture. Such location is redundant. It cannot 
be predicted exactly what will happen, but some 
kind of deformation is almost inevitable. On the 
whole it is better to have nothing adjustable about 
the locating arrangement except the clamping 
pressure, but sometimes adjustment may be 
included in a satisfactory manner. The chief 
danger is redundancy and consequent interference. 

Strains due to heat treatment, when relieved 
by the removal of the skin of the piece being 
worked, generally cause warping elsewhere in the 
piece. For this reason if great accuracy is necessary, 
it is best to finish important surfaces in two stages, 
allowing a period for seasoning in between. This 
applies particularly to hardened parts which 
require grinding. Thus a thin cylinder ground 
true outside, while carefully located and clamped 
so as not to be deformed by the method of chucking, 
would probably be not quite round when freed, and 
almost certainly not round after the inside skin 
had been ground off. If left for a few days, both 
the shape and the sizes will alter. The effect of 
removing the skin from castings is very similar. 
Thus the datum location prepared at the end of 
the piston, Fig. 3, is sure to be unreliable by the time 
the work has progressed as far as the grinding 
operation on the outside, due to removing the skin 
during finish—turning. This gradual alteration 
may, as a matter of fact, be considerably hastened 
by keeping the piece warm for a few days, say, over 
an annealing furnace. 

After many heat treatment processes it is common 
practice to “ stretch” the pieces to make them con- 
form more nearly to their original shape if they 
have buckled or warped an inconvenient amount. 
A good example of such treatment is the crown 
wheel of the rear axle bevel-drive of motor cars. 
The cone angle is invariably upset by heat treat- 
ment and is restored by force applied to set it 
as near as possible correctly, After every heat 
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treatment process it is as a rule advisable to order 
a “stretching” or resetting operation, though 
there are certain obvious exceptions, as, for instance, 
cdmpact, solid masses of metal, and other cases 
where distortion is kept small by the use of special 
steels or treatment. 

It is common knowledge that large stiff castings 
change in shape with temperature according to the 
weather. It is not surprising therefore that they 
deform considerably as a result of machining, so 
that surfaces correctly shaped at one time are later 
found to be warped. Whether correction becomes 
necessary of course depends on the function of the 
casting. If it bea lathe bed for instance it will 
require scraping, but if several surfaces are bolted 
together the error, perhaps, may be ignored ; or, 
instead of eorrecting each individual surface, it 
may suffice to interpose a correcting operation at 
certain points after two or more pieces have been 
secured together. This gives greater latitude 
during intermediate processes but sacrifices inter- 
changeability, and the method is therefore not well 
suited to mass production though it proves satis- 
factory otherwise. In Fig. 4 two brackets are 
shown bolted to a bedplate, a shaft being required 
to rotate in the bearings supported by the brackets. 
Now, if the brackets were completely finished and 
bushed before being bolted to the base plate, the 
effect of the accumulated errors would very probably 
be to make it difficult for the shaft to rotate when 
the bolts were tight, unless the working clearances 
were excessive. But by bolting down first and 
boring the brackets in position with a long bar 
right through them, the results would be far better, 
since errors in height or sideways location, and so 
on, would be eliminated. Whether it would be 
cheaper to bore thus after partial assembling, or to 
take special precautions to secure extreme accuracy 
in tooling and prevent distortion in the component 
parts, or to modify the design by substituting a 
simple form of self-aligning bearing, can only be 
judged when all the facts of the case have been well 
considered. 

Having arranged the process sequence so as to 
obtain the desired accuracy and finish, economy has 
to be considered. Asa rule it is cheapest to employ 
those machines where the labour cost is least, 
providing quality of the right sort can be assured ; 
this point may affect the processes. For instance, 
whereas one operation by a skilled mechanic may be 
satisfactory, it may be equally good and cheaper to 
remove the bulk of the metal roughly and quickly 
by semi-skilled labour and to correct by grinding 
afterwards. The direct-labour cost is sometimes 
secondary to the indirect machine charges, but it 
is not often that this need be considered. Great 
outlay on, or long delay in, preparing tools, is a 
frequent reason for not employing what would 
otherwise be the most economical machines or 
operation sequence. When one plan is used as a 
temporary expedient it should be based as far as 
possible on a datum location which will also serve 
for the permanent method when the tools are 
ready. Otherwise the change over is likely to 
cause confusion. It is better to lose a little more 
efficiency during the working of the temporary 
method than to have tc introduce a new system of 
location later on. 

A point suggested by the foregoing relates to the 
economy of subdividing operations in certain 
circumstances. For instance, suppose a _ piece 
required to have 40 holes drilled in it of several 
sizes and from different angles, it might be that two 
jigs would just give the desired rate of output. 
Then the question arises, would it be better to 
duplicate similar jigs, or to split the operation in 
two, one jig for about half the holes and another for 
the remainder ?_ By one method the piece would be 
handled once only; by the other, two handlings 
would be necessary, but probably less time would 
be lost in changing drills or counter bores, &c. 
One method requires possibly two simple jigs, 
the other two more complex ones. But, as it 
would hardly be safe to carry only just suffi- 
cient jigs to cope with the output, with no 
margin for contingencies, either three complex 
jigs would be required or two pairs of the 
simpler type. 

It is usually the sounder policy to choose the 
simpler form“even though more handling may be 





necessary, unless the error introduced by two 
locating operations should prove objectionable. 

In planning the processes, while every operation 
should ‘be set out against the machine or depart- 
ment responsible for executing it, it may not be 
necessary (and usually is not) to go further than to 
lay down the essentials of the methods and results 
to be obtained with exactitude. To go beyond this 
often causes irritation and chokes improvement too 
much to make it worth while. 

On the lay-outs, the stages at which inspection of 
the work already finished is to be carried out 
should be noted. The need for this will vary 
according to the class of work and the system of 
inspection adopted. The ideal would be to inspect 
after every operation, but this would often prove 
too expensive. It is frequently cheaper to risk a 
little by letting defective work travel unchecked 
through a series of operations along with correct 
pieces than to sort the work and view it at every 
step, particularly were the operations are inexpensive 
and well controlled so that scrap is unlikely. 

Other processes, of which assembling is, from this 
aspect, more or less typical, should be divided into 
operations to give, as in the case of machining, 
first of all the desired quality. Economy should be 
considered next. Reverse the order and muddle is 
almost sure to result. In splitting up processes not 
dependent on machinery, the elements should be 
grouped, for economy, to make each workman’s 
duties as simple and subject to as little change as 
possible. The nature of the elementary operations 
makes some natural divisions, but the details are 
best finally planned by adopting the times actually 
required as a guide to the arrangement made. 
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The object of the first mentioned of these 
two books is to describe the methods and tests that 
ensure the scientific control of gasworks plant and 
operations, rather than to discuss the chemical and 
physical theories on which the practice is based. 
It is an eminently practical book, inasmuch as it 
informs those who are actively engaged in manipu- 
lative operations how certain results are obtained, 
rather than why particular processes are performed 
as directed, though the main principle that efficiency 
and economy are promoted by preserving a rigorous 
and accurate control over all stages of the manu- 
facture is sufficiently emphasised. The author’s 
view is apparently that the results of research work 
are not incorporated with sufficient alacrity into 
commercial practice, and that adequate machinery 
is wanting to facilitate the spread of information 
through the chemical staff directing the gas 
industry. Accordingly, from a variety of sources, 
he has collected details of recently-suggested pro- 
cesses, which, if brought into the daily routine, 
would prove useful, time-saving and economic. 
At the same time, to meet the requirements of those 
who would penetrate more deeply into the under- 
lying principles, he has added to each chapter a 
modern bibliography, referring mainly to English 
works and investigations, giving the sources of the 
original contributions. 

Naturally, though perhaps unnecessarily, in a 
book addressed to chemists, the author insists upon 
the importance of adequate chemical supervision, 
fearing that, as a comparatively recent innovation, 
the services of the technical chemist are under- 
rated and his value to the management not fully 
recognised. It is intimated that the assistance 
science can render commerce is still little appreciated, 
that a properly-equipped laboratory is regarded 
as an expensive luxury, and that an organised 
technical staff is a necessary evil to be endured. 
These ideas are not so effectually exploded as some 
have fondly imagined, and if this book should by 
its eminently practical character do anything to 
convince the indifferent of the necessity of exact 
scientific regulation, the result should be hardly 








less gratifying than the main purpose of providing 
the technical chemist with convenient and precise 
means of testing. The author should be heard, 
for he urges commercial economy even more strongly 
than chemical or engineering efficiency, and looks 
to the increased prosperity of the undertaking to 
justify his recommendations. 

A chapter is devoted to each of the main processes 
involved and to the several products resulting. 
Where rigorous testing, mechanical or chemical, 
is inadmissible, and reliance must be placed on 
visual examination, the author’s experience is 
freely drawn upon and much useful information is 
conveyed, though little is said of the microstructure 
of coal and the deductions therefrom. One is more 
disposed to trust to experience, for in many cases 
the exact determination of some single property of 
coal will not fix its value for gas-making purposes. 
The suitability of coal for a particular operation 
is determined by balancing the advantages and 
disadvantages disclosed by a variety of tests. A 
number of factors, each operative and each, perhaps, 
interfering with the action of others, all contribute 
to the general result. It may be this final uncer- 
tainty, this necessity for appealing to individual 
judgment and experience, that tends to discredit 
the results of tests and leads manufacturers to 
rely on the results of actual working. For the 
manager may argue, and he will have the support 
of the author, that, after all, he is greatly dependent 
on the colliery proprietor for fulfilling the terms of 
contract. A variation, unintentional and unknown, 
in the coal supply will render worthless the most 
carefully-contrived specification. The quantity of 
the gas will vary as much as 25 per cent., coinci- 
dently with the introduction of a different class 
of coal. It is the work of the chemist, however, 
to detect the deterioration quickly and to supply 
methods of correction. 

In the discussion of carbonisation and of the 
importance of maintaining uniform heat in the 
settings, the value and the peculiarities of low- 
temperature carbonisation might have been con- 
sidered. more fully. The process is on its trial, 
and trial testings have disclosed very different 
values of the products. The treatment may be 
regarded as insufficiently established, commercially, 
and repeatedly in the text, warnings are given that 
the different products will vary in quantity and 
quality according to the conditions under which the 
coal is carbonised. The gas yield will be smaller 
with the lower temperature, and similarly with 
ammonia, while the tars will be of less value than 
when produced at a higher temperature. On the 
other hand, coke might be expected to show greater 
calorific value and to possess other compensating 
advantages, making it more marketable. But, 
though the author is not unappreciative of the 
value of a smokeless fuel for domestic consumption, 
he looks forward confidently to producing a free- 
burning coke of high calorific value, with a low ash 
and sulphur content, without sacrificing the higher 
temperature products. 

The testing of refractory and insulating materials 
for conductivity, specific heat, chemical composition 
and other properties hardly comes within the 
province of the gas chemist, for the qualities 
affecting the behaviour of these materials concern 
industry generally, though admittedly the cost of 
these materials is a heavy item in the current expenses 
of the gas manufactory, and it behoves the gas, as 
all other industries, to take every precaution to 
secure refractories that by length of life and uniform- 
ity of composition are best adapted to the purpose 
for which they are intended. 

The chapter on oxide purification arrests attention 
by reason of its admirable discussion of many 
imperfectly-explained operations. Evidently the 
whole problem interests the author very keenly, 
and the various tests and processes that have been 
suggested are described very accurately. Other 
sections, as those devoted to lubricants and to steam 
raising, must be passed over, the less unwillingly 
as the interest in such topics is not confined to gas 
manufacture. Of more importance for the whole 
industry is the altered outlook raised by the Gas 
Regulation Act, 1920, which practically permits the 
distribution of any gaseous composition, provided 
that it is free from hydrogen sulphide, possesses a 
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distinctive odour, and has a declared calorific value 
that can be consistently maintained within fair 
limits. The continuous determination of calorific 
value, if insisted upon as it should be, presents 
many difficulties, and the provision of the necessary 
apparatus will entail considerable outlay and 
constant supervision. The Boys’ calorimeter, 
adopted as official, is not described minutely, but 
the precautions to be taken to ensure accuracy 
are stated forcibly. The remarks, too, on gas 
analysis are very pertinent and deserve consideration 
from the public, who would derive no small advan- 
tage from the carefully-collected facts and many 
practical hints scattered through the text. 

The second work, though equally addressed 
to gas engineers, should reach a larger audience. 
The author is a warm advocate of the use of instru- 
ments, and particularly of automatic instruments, 
for the purpose of ascertaining the physical con- 
dition or behaviour of particular substances in 
course of manufacture, urging that, if recourse is 
to be had to measuring apparatus, continuous 
registration is to be preferred. With the intention 
of pressing home this point, he has described the 
uses and construction of many instruments which, 
though they may find useful application in gas- 
works, yet have a much wider range in engineering 
practice. For instance, vacuum gauges and pyro- 
meters, to whose theory and use some seventy 
pages are devoted, find a wide use, and the 
information provided should attract attention in 
other industries. 

One of the objects the author has in view is to 
enable those who use the instruments to discover 
the cause of an observed defect and to remedy it. 
This, we think, is a very doubtful policy and one 
that few instrument makers would recommend. 
The possible alteration of zeros, the necessity for 
fresh calibration, the introduction of errors larger 
than those it is hoped to remove are frequently 
the consequences of the rough handling of inexperi- 
ence. But even with skilfully-made and perfectly- 
adjusted instruments it may be questioned whether 
it is judicious to trust wholly and implicitly to 
automatic records. An exaggerated view of the 
accuracy of mechanical devices may be acquired 
that will prove injurious. Errors accumulate with 
time, and continual examination by independent 
methods is necessary to avoid erroneous conclusions. 
The discussion of sources of error and the means of 
detecting their effects have not received the same 
attention as the methods of construction, and the 
objects sought to be attained by the adoption of 
ingenious mechanical contrivances. 

Of instruments especially required for gasworks, 
the first place should be given to calorimeters, 
which have assumed great importance owing to 
recent legislation. The public, nervous of innova- 
tions very imperfectly understood, requires to be 
satisfied of the adequacy of the arrangements for 
measuring purposes. It would have been very 
instructive and reassuring to have seen the records 
derived by different calorimeters from the same 
sample of gas. Several schemes are very thoroughly 
described, and here, as elsewhere, Dr. Levy is in- 
clined to place the greatest reliance on contrivances 
due to Mr. J. F. Simmance, of whose inventive 
genius he entertains the highest opinion. The 
official measurer is that designed by Professor Boys, 
and this form is quite adequately described, as are 
some others. Besides these accurate and elaborate 
instruments there is a second class of simpler and 
more robust construction, intended. for works 
usage, in which a portion only of the heat of com- 
bustion is imparted to the calorimeter. Such forms 
are likely to be largely used, and therefore it is 
important to have some guarantee that the ratio 
of gross calorific value to net calorific value is 
sufficiently constant to enable the ratio of gross 
heat to absorbed heat to be made the basis of 
calibration in instruments of this type. This 
reassurance is forthcoming from the Gas Investiga- 
tion Committee of the Institution of Gas Engineers. 
These machines differ from the water-flow calori- 
meters in that a portion of the heat of combustion 
of the gas is imparted to a column of air, which 
ascends a chimney, increasing the temperature of 
@ portion of the actuating mechanism. In both 
cases many factors have to be considered to*attain 
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the necessary accuracy and also, when in use, 


continual precautions have to be taken to ensure 
the accuracy of registration. The necessary ex- 
planations are very efficiently described. 

The chapter on a class of instruments which the 
author calls ‘“ Selective Gas Analysers”’ is of very 
general utility. The object is to determine auto- 
matically the amount of a particular constituent, 
as carbon dioxide, in a gaseous mixture. Their 
use is evident wherever the attainment of maximum 
efficiency depends upon maintaining the amount 
of the several gases present within definite limits. 
Several types are described whose construction 
depends either on the absorption chemically of the 
carbon dioxide in a fixed volume of the mixture, 
or diffusion, in which the record is observed ‘by the 
difference of pressure, and by variation of electrical 
conductivity in the gases. The results obtained 
from two instruments of different type, submitted 
to test. at the National Physical Laboratory, are 
shown to be nearly identical, and to agree very 
closely with rigorously-conducted ‘analyses. 





A New Province for Law and Order, being a Review of the 
Australian Court of Conciliation and Arbitration. By 
Henry Bovurnes Hicorys, M.A., LL.B., Justice of 
the High Court of Australia. London: Constable 
and Co., Limited. [Price 5s. net.] 

THe new province contemplated here is to be 
created by the substitution of reasonableness and 
harmonious working for the destructive forces of 
anarchy and passion. The work is therefore a 
contribution to that class of literature, whose object 
is to remedy those deplorable conflicts between 
the wage-earner and the profit-maker, whose 
occurrence entails so much loss to the combatants 
and so much inconvenience to the public. The 
author, in his capacity of president of a court of 
conciliation and arbitration, a position he has 
held for fourteen years, has enjoyed exceptional 
facilities for watching and guiding an experiment, 
initiated by the Government of the Commonwealth 
of Australia, for improving the relations between 
capital and labour. He now gives an account 
of the machinery that has been provided, the 
principles that have guided the court in arriving 
at decisions, the amount of success that: has attended 
its operations, and the position such courts are likely 
to occupy in the future. 

The scene of the experiment is Australia, and the 
form of Government is not well adapted to carry 
out the scheme on a thorough and uniform plan. 
The provisions intended for the general well-being 
are limited in extent by the jealousies of the con- 
stituent States, who maintain—and their contention 
is upheld by the supreme authority—that no inter- 
ference should be permitted in the control of the 
labour conditions within the territory of each State. 
But when excitement is high and passion is eager, 
it is impossible to confine the area of dispute to 
the arbitrary boundaries of contiguous States, and 
consequently, to avoid confusion and prevent undue 
friction, it is enacted that when more than one 
State are concerned in the settlement of a dispute, 
the Federal Constitution shall take charge and the 
parties can be summoned before a permanent court, 
whose office, in the first place, is to promote con- 
ciliation, and when this milder measure fails, to 
insist on arbitration. A strike or lock-out is made 
an offence, if the dispute comes within the ambit 
of the Act, but to enable the court to interfere, there 
must be a technical “‘ dispute,” and more than one 
State must be involved. Consequently many small 
strikes never come before the court at all, and the 
strike can no doubt be so regulated that the limits 
of its effects are strictly confined within local limits. 
The existence of a court to decide Inter-State 
quarrels does not prevent the six Australian States 
having each some wages board, or industrial court, 
under the law of the State, but there is no organic 
action between the State systems and the Federal 
system. Whether there is any overlapping of 
duties, or contradiction in decisions, does not 
appear, for it is the experience of the Federal Court 
that is alone considered here. In no sense can the 
Federal Court be considered a Court of Appeal 
from the separate State Courts. 

The author of this work reproduces some articles, 
published at intervals in the United States, detailing 
the gradual development of standards and practice 





as the work proceeded and experience accumulated. 
He has watched its growth in public estimation as its 
usefulness was manifested. His decisions have 
interpreted and shaped the intentions of the legis- 
lature where he has been left without exact guidance, 
as in the determination of the vague problem of 
what constitutes “‘ a fair and reasonable ” remunera- 
tion for labour. His personal knowledge and 
influence have given force and precision to the Act 
that he has administered, and it is well therefore 
that he should explain the underlying principles 
that have directed him, where there was no precedent 
to guide, and uniformity was unestablished. 

The author sets out many propositions that will 
generally carry conviction to the impartial, and if 
any disagree with his judgments they can at least 
follow the reasoning that has guided his decisions, 
which are directed to the necessity of preserving 
intelligible, systematic, continuity. A basic wage 
determined by the normal needs of an average 
employee, regarded as a human being in a civilised 
country, serves as the foundation for uniformity 
among many shifting data. These needs will 
increase, and the wages must be proportionately 
increased where the employee possesses gifts and 
training, qualifying him for the performance of 
particular functions. Piecework must: be adjusted to 
the same standard of remuneration. On the other 
hand, the evidence that an employer may submit, 
in order to show why he should not pay the wages 
claimed, is to a certain extent standardised. He 
may plead that he is suffering from the effects of 
competition with foreign markets; the possibility 
of inflicting injustice on other workers; the com- 
pulsory increase of prices that must necessarily 
follow; and the: injury possibly caused to the 
public. But no argument will be admitted that 
is made to depend on the diminished profits received 
by the individual employer by reason of carrying 
on a decaying industry. The court’s award must 
not be used to bolster up a non-paying concern. 
In no case can an action be brought to reduce the 
amount of basic wage, either for labourers or 
artizans. It is only above that limit that bargain- 
ing is allowed to operate. The assertion that the 
minimum rate of wages tends to become the maxi- 
mum finds no support. 

The methods by which the judgment or award 
of the court is enforced if either party prove re- 
calcitrant are not made very clear, but the court 
retains two important powers which prove effective. 
It can vary or amend an award that is not accepted. 
If a union does not share its full burden, employers 
are not bound by the award, and the court has 
power to lower or annul the minimum wage. Cases 
have been known in which the employees seeking 
a decision of the court have intimated their intention 
to abide by it only if the terms of the award accord 
with their demands. Such instances are not uz- 
known in this country, and if similar tactics are 
adopted in Australia the court intimates firmly 
that the arbitration will not be proceeded with 
while any threat or restraint is maintained, and 
such decision is justified by the fact that the award 
is intended as a substitute for the strike, and 
“you can’t have the strike and the award too.” 
Owing to this exhibition of firmness, the president 
is able to write that he knew of no award being 
flouted by the employers, and no instance of the 
employees refusing to work under an award. This 
loyal acceptance of the finding of a properly consti- 
tuted court is a hopeful promise of an orderly 
future, in which the demands of labour and the 
necessities of capital will be alike satisfied. It 
must not be supposed, however, that employees, 
or the unions, are the only applicants to the court. 
Employers were inclined to stand aloof, and resent 
any interference with what they considered to be 
their undoubted right to conduct their own busi- 
ness in their own way, but they now. frequently 
request the president to interfere and summon 
a conference, with the view of preventing a stoppage 
of work, though it is admitted that the awards 
more frequently operate to the disadvantage of the 
employer than of the employee. This apparent 
tendency to favour the workman is due in a great 
‘measure to the fact that, during the existence of 
the court, the cost of living has been rising, and 
therefore the effect of an appeal has generally 
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resulted in an increase of the existing minimum 
rate. 

It will be asked what is the broad result of the 
working of the Court of Conciliation? Has it 
justified its constitution ? Has it brought about 
such relations between employer and worker that its 
powers should be extended and its methods imitated 
elsewhere ? Has it ministered to the convenience 
of the public, prevented waste of energy and pro- 
moted good feeling? Has it won the confidence 
of the public to such a degree that its judgments 
are approved and a continuance of its mechanism 
demanded. Individual judgment will decide these 
and similar questions differently. Certainly strikes 
have not ceased in Australia, and probably never 
will cease, seeing that the weapon of “ direct action ” 
has been in operation in all periods of the world’s 
history. But the author is justified in claiming 
that the strikes of recent years have been tame 
in comparison with the turbulence and violence, 
the losses and privations, which characterised the 
fierce and unrestrained struggles of years ago. 
The evils are more localised, they are confined to a 
single State. One will be rather surprised to read, 
that up till the year 1916, no strike occurred which 
extended beyond the limits of a single State. 
Whether the astuteness of the strike leaders is 
responsible for these tactics, finding many small, 
localised, strikes more profitable than the huge 
disturbing industrial conflicts with their attendant 
losses, we have no statistics to show, but we are 
inclined to agree with the author that this Australian 
experiment is so far a success that there is no 
indication of any desire to revert to the ruinous 
practices of the old anarchic state of past years. 
It is felt that there is such a temptation to exploit 
human labour, that some impartial, regulating, 
authority is needed to protect the weak against the 
selfish and unscrupulous abuse of power. Such 
authority would be necessary, perhaps even more 
necessary, if the wage system were abolished to- 
morrow, as some advanced apostles of communism 
are prepared to recommend. 

We have endeavoured to present the author’s 
position fairly. For many years he has struggled 
to make the court over which he has presided, an 
effectual instrument for resisting the usurping 
demands of labour, and to exercise a restraining 
control over the assertive claims of capital. He 
believes confidently that he has been successful in 
his administration, winning the confidence of both 
parties and upholding the cause of justice and 
fairness. On the other hand, it must not be for- 
gotten that Sir Robert Horne, in his official capacity 
of Minister of Labour, and when possessed of the 
widest sources of information, declared the Australian 
Act of Arbitration an admitted failure, and, further, 
the Whitley Committee deliberately reported 
against the adoption of compulsory arbitration, 
since such process had proved itself incompetent 
to prevent strikes. Their judgment is expressed in 
the words, ‘‘ Experience during the war has shown 
that arbitration is not successful . . . and in 
normal times it would undoubtedly prove even less 
successful.” Authoritative organs in the press, too, 
have declared “that there is much discontent 
with the whole arbitration system which official 
labour roundly declares to be a failure.” This last 
opinion is, however, rebutted by the definite 
assertion of the general secretary of the largest 
union in Australia, who stoutly affirms that the 
“arbitration system has been favoured by the 
unions and will continue to be favourably regarded, 
for it is infinitely better than the method of ‘ direct 
action’ which, after all, very few unions have 
adopted.” 

With such conflicting opinions, it is difficult to 
forecast the future of arbitration courts and labour 
legislation, or to suggest the kind of machinery 
that could efficiently displace the discredited 
experiment. Can we have any form of tribunal that 
will effectually control groups of men, who will not 
yield one to the other, both being equally conscious 
of the injury their conduct inflicts on the country 
at large? The problem may not be soluble, but 
impartial arbitration does seem to offer an escape 
from the impasse, The unpopularity of a court is 
no proof of its incompetence or of its unfitness to 
fulfil its mission: it may be rather a testimony to 
its unimpeachable integrity and freedom from 
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partisanship. 
bearing conduct and discontented attitude assumed 
by litigants may be to increase the power and 
strengthen the authority of the court. The quota- 
tion we have made, however, seems to hint that while 
the court was inoffensive and experimental it might 
be tolerated as a harmless vent for feeble discontent, 
but in the face of determined and implacable 
demands, conciliatory measures were useless, and 
abnormal mechanism must be devised to deal with 
exceptional instances. 
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CrystaL Patace Enorveerine Society.—The “ Wil- 
son’’ premium, for the best paper read before this society 
during the past session, has been awarded to Mr. E. L. 
Adams, for his paper entitled “‘ Harbour and Port 
Construction.”” Other papers read during the session 
were “‘ Design and Development of Motor Craft,” by 
Mr. W. G. Maecwilliam; and “‘ Design and Practice of 
Wireless,” by Mr. H. B. Millard. The premium was 
handed to Mr. Adams by Sir Ernest Moir, M.Inst.C.E., 
on the occasion of the 150th distribution of certificates, 
at which he presided on December 20. 
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HOLLOW-FORGED RIM FOR MARINE 
REDUCTION GEAR. 


Some years ago, when the slow-speed marine turbine 
was in vogue, Messrs. John Brown and Co., Limited, 
of the Atlas Works, Sheffield, installed a hollow rolling 
mill for forging the sections of the large drums re- 
quired. With the advent of the geared drive, the 
demand for such drums ceased, but the machine has 
been found extremely useful for forging the rims of 
the large gear wheels now in demand. The rim illus- 
trated in Fig. 1 has been made for Messrs. Harland 
and Wolff, Limited, Belfast. As forged, it measured 
13 ft. 11 in. in diameter by 6 ft. 4 in. in length, the 
rolled weight being 26 tons 15 cwt. The one forging 
makes two rims, being parted in the centre after rolling. 











The forgings were too large for transport by rail, 
and have been sent by road to the port of shipment. 


The process of manufacture is as follows: The 
ingots, as cast, are first punched under a 4,000-ton press. 
They are then drawn by another press to the desired 
length. The annulus, thus obtained, is then placed in 
the rolling mill, which is driven by an engine of 12,000 
h.p., and it is rolled here to the requisite diameter. An 
exceptionally good finish is obtained. The preliminary 


y | punching and drawing puts work on the metal in an 


axial direction, and during the subsequent rolling 
it is thoroughly worked circumferentially. The com- 
bined effect of the two processes leads to great uni- 
formity of structure, and test specimens from the 
finished forging give unusually good results. Uniform 
strength and hardness are, of course, particularly 
desirable in the rim of a gear wheel, and Messrs. Brown 
and Co. state that in service there has been no instance 
of trouble with one of these rims. 





Some ASPECTS OF THE MECHANICAL TREATMENT OF 
Merats.—In a lecture to members of the Birmingham 
Metallurgical Society on Thursday, the 14th inst., 
Dr. F. Johnson, head of the Metallurgical Department, 
Municipal Technical School, Birmingham, dealt with the 
inner structure of the crystal-grain, the modern concep- 
tion of the arrangement of atoms in the space lattice of 
each grain, and the relationship between types of this 
arrangement and the working properties of metals. 
This modern conception was due entirely to recent 
applications of the X-rays to the study of metallic struc- 
tures, thus reinforcing the knowledge previously obtained 
from the use of the microscope. Considerable stress was 
laid upon the recently-advanced “ slip-interference”’ 
theory of the hardening of metal, either by alloying, 
cold-working or heat-treatment. According to this idea 
‘slip ” along the planes of weakness in the crystal grains 
of ductile metal was hindered by refining the grain, ¢.e., 
causing a large number of smal] grains to occupy the space 
of a few large grains or by introducing a component which 
formed a harder constituent than the ductile metal to 
which it was added and in which it was scattered as 
isolated grains. The finer these grains the greater the 
interference with slip, and therefore the greater strength 
and hardness. This strengthening effect was of an 
external character and was in the nature of a reinforce- 
ment of soft grains by harder neighbours. “ Slip- 
interference,” however, could go further than this, for 
by careful heat treatment, alloys such as duralumin and 
steel could have their hardness and strength increased 
enormously as the result of bringing about the uniform 
distribution of a hard constituent in very fine particles 
within the soft grains, thus clogging the movement along 
slip planes when external force was applied. * 
lecturer concluded by reference to recent investigations 





carried out on the influence of cold-working on metals 
and alloys in his own department and elsewhere. 
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NOTES ON NEW BOOKS. 

_ Mr. J. W. Meares is an accepted authority on the 
interpretation of legislative enactments, designed for 
regulating and controlling the distribution of electrical 
energy throughout the Indian Dependency. In his 
capacity of electrical adviser to the Government of 
India, he has enjoyed special opportunities for com- 
prehending the objects of the executive and for con- 
structing the machinery by which those objects might be 
successfully attained with the least inconvenience to 
the public and to the advancement of industry generally. 
Especially has he exerted himself to mould the policy 
pursued in the Indian Electricity Acts, 1903 and 1910, 
and now that the post which he has held since its 
creation is about to be abolished, he renders a last 
essential service by publishing a comprehensive work 
on ‘‘ The Law Relating to Electric Energy in India” 
(Thacker, Spink and Co., Calcutta, price 24s.), which, 
though it may be modestly described by the author as 
a second edition of the treatise on the Act of 1910, is 
really an exhaustive examination of the legislation that 
governs the conduct of the industry. It embodies an 
immense amount of experience gained in a watchful 
supervision of the working of the legislative system 
as it effects electrical development, and adopts new 
measures to meet the needs of progressive application 
to electric lighting, power production, traction and 
hydro-electric development. Legislation is tentative 
rather than final, and the Repealing and Amending Act 
of 1914, the Devolution Act, 1920, the Indian Elec- 
tricity Act, 1922, have introduced changes, that 
experience has proved to be warranted, but which call 
for the close scrutiny of the trained expert, and possibly 
prevent pitfalls that the skill of the practised advocate 
finds it difficult to avoid. India, when providing for 
the early needs of electrical development escaped 
many of the drawbacks that were the consequence of 
the timidity of home legislation under like circum- 
stances, when dealing with a subject but dimly under- 
stood. The framers of the early Acts profited by our 
experience, but they had to meet other difficulties that 
hindered progress and well nigh wrecked carefully- 
constructed schemes. The author tells the tale of these 
early trials, shows how amending Acts were required, 
and proves himself an able guide through all the 
intricacies that legal caution has found necessary for 
the purpose of hampering or developing commercial 
development. Naturally we could have wished that 
the author had been able to speak more hopefully 
of the advance of the electrical industry in the un- 
changing East, that has not yet welcomed so fully 
as could have been wished the advantages of electrically- 
generated power. In 1916-17, the total number of 
licensed undertakings for public electric supply in 
British India was 28: the combined plant capacity 
was 104,000 kw., of which the Tata Hydroelectric 
Power Supply Company accounted for nearly half. 
The total number of units sold was 154,000,000. The 
difficulties of obtaining plant for extensions have 
prevented any great increase in these figures, but a 
hydro-electric survey has been undertaken, that may 
lead to enlarged output, as many schemes are being 
examined by independent engineers. The lucid 
explanations here furnished on the matter of pro- 
cedure and of legal requirements will be of great 
assistance to promoters and electrical engineers. 


The papers read before the Institution of Engineers 
and Shipbuilders in Scotland during the sixty-fifth 
session and now reprinted with the discussions on 
them in the Transactions, clearly indicate the interest 
the Institution has in questions relating to ship con- 
struction and equipment. The actual construction of 
the hull is the subject of two papers, one concerning 
“The Economic Proportions of Cargo Ships,’ by Mr. 
W. G. Cleghorn, and the other on ‘‘ Double Bottoms,” by 
Mr J. L. Adams. The effects produced by unbalanced 
rudders on the manceuvring of single-screw ships, 
the subject of considerable research work by Mr. G. 8. 
Baker, and Mr. G. H. Bottomley, was the subject of a 
further paper read before the Institution. An exceed- 
ingly interesting contribution is that of Mr. W. R. 
Darling, which deals with a type of gear in which the 
one component has no permanent teeth, but obtains its 
drive through movable rods of small diameter. There 
are two papers on propellers, the one by Mr. Campbell 
Macmillan, dealing with the analysis of performances 
and the other by Mr. W. J. Duncan with the design and 
trial results. The engine equipment of vessels is 
represented by papers on “‘ Diesel Engines for Naval 
Purposes,” by Engineer Vice-Admiral Sir George G. 
Goodwin, and another on the limits of the power of this 
type of oil engine by Mr. A. D. Bruce. The Still engine 
has an able exponent in Archibald Rennie, who has 
provided a considerable amount of important and 
detailed information on points of design and operation. 
Professor Cecil H. Desch contributes a note on the 
important metallurgical subject of “‘ Brittleness and 
Fatigue in Metals.’ The report of the Committee on 
Engineering Training is reproduced in this number of 





the Transactions, and contains the syllabus of the 
proposed course of lectures on Industrial Organisation, 
a subject to which too little attention has beer given 
previously in the preparation of syllabuses for the 
training of students in engineering. 

In recent issues of ENGINEERING we drew attention 
to the lack of information commonly available on 
screw threads, and to the difficulty of manufacturing 
commercially to the tolerances laid down by the 
British Engineering Standards Association. This 
subject is enlarged upon in a small book which has just 
appeared, entitled ‘* Interchangeable Threaded Work,” 
compiled and published by Messrs. Alfred Herbert, 
Limited, of Coventry. This little work is a very 
complete review of the various characteristic features 
of screw threads, and clearly shows how misled an 
engineer may often be as regards threads which he 
thinks mate well. The book then passes to a con- 
sideration of the features which have to be controlled 
in order to secure satisfactory work with the requisite 
degree of interchangeability, and deals with the use 
of the Wickman thread caliper gauge which was designed 
specifically for rapid shop testing. Tables are given 
of tolerances which Messrs. Herbert recommend as 
practicable and economical in everyday use, and with 
the weight of their experience behind them they may 
be considered worthy of close attention. The book 
will prove of interest and service to all engaged in 
turning out accurate threaded work, and Messrs. 
Herbert will supply a copy to any responsible person 
interested in the subject. 





So many engineering pocket books have been 
planned and published, each presumably embodying 
the particular ideas of its editor, that there is little 
room left for originality in any new example. Novelty 
in a publication of this class is not, however, neces- 
sarily a recommendation, and the fact that much of the 
material which goes to the make up of ‘* Whittakers’ 
Mechanical Engineers’ Pocket Book’’ may possibly be 
found elsewhere is no detriment to its value. The 
book, which is edited by Mr. W. Erskine Dommett 
and published by Sir Isaac Pitman and Sons at 12s. 6d. 
net, is not a new one, as the edition which has just 
appeared is the third, but the contents have been 
entirely re-written so that it may be considered as a 
further contribution to the ranks of engineering pocket 
books. Mr. Dommett has wisely devoted quite half 
of the 760 odd pages to tables. It is for the information 
contained in tables that pocket books are mainly used, 
and the data which have been arranged in this way in 
the book under discussion are an attractive feature 
which should make it a real everyday tool for many an 
engineer. The major part of the remainder of the book 
is filled by a power plant section which covers internal- 
combustion engines, steam engines, turbines and boilers. 
The section contains much engineering data, working 
formule, &c., but is also descriptive with illustrations 
of various types of engines, boilers, &c. Information 
of this class can naturally be given more fully in 
specialised publications, but it is frequently convenient 
to be able to turn up a pocket book to refresh one’s 
memory on, say, what the Woodeson boiler is like. 
By the way, although there are two illustrations of 
this boiler it is not mentioned under Woodeson in the 
index, which in some other respects also seems rather 
incomplete. Incidentally, we note that on page 89 
the conversion from pounds per square inch to kilo- 
grammes per square centimetre is given twice over. 
The two versions, however, agree with each other in 
every particular. 


The extension of the practice of ‘‘ broadcasting ”’ 
intelligence by the method of wireless telephony will 
induce many writers to attempt to explain how the 
results are achieved, and how the apparatus provided 
may be most effectively employed. Captain Carlo 
Toché, under the wgis of M. le Général Ferrié, is early 
in the field with a short treatise, “‘ La Radiotelephonie” 
(Gauthier-Villars and Co., Paris, price 10 francs), 
designed to explain to his countrymen, both at home 
and abroad, not only how they may share in the 
wholesale dissemination of general information, of 
reports, of musical exercises, &c., but to answer the 
many questions that awakened curiosity, spurred by 
an unusual experience, will put to the expert. Such 
curiosity will probably prove shortlived, and will 
certainly be satisfied by the exhibition of far less 
information than Captain Toché is ready to supply. 
For within the limits the author has set himself, 
the technical side of the many problems raised is 
exposed with lucidity and exactness, various forms 
of equipment are described with distinctness, and 
the methods of working sufficiently explained. But 
those who can profit by a differential equation or 
appreciate the effectiveness of a Fourier series are 
catered for in other text books, while those whose 
interest is as brief as their knowledge is limited, will 
hardly care to make an intense study of much that 





the author has collected on a very logical and well- 
arranged plan. There must always be great difficulties 
in offering the same information to experts and to the 
public generally. As a rule neither is satisfied, and 
Général Ferrié takes some responsibility in recom- 
mending the work to that “large body of intelligent 
people, who, while relying on the very general scientific 
knowledge they possess, are desirous to acquire sound 
notions of the principles of radiotelephony.”’ If any 
disappointment is experienced, this is no fault of 
the authors, but the misfortune of those who hope to 
glean where they have not sown. The author has given 
freely of his best, and nowhere is he better than in the 
description of the construction and arrangement of 
his equipment and the method of its working. He 
describes the installations of two industrial stations for 
emitting and receiving respectively that may be quoted 
as models of lucidity, and gives an excellent idea of the 
general forms preferred in France to-day. Also 
Captain Toché does not allow his enthusiasm for radio- 
telephony to outrun his prudence, and he looks for 
future developments hopefully, but with due limitations. 
He strikes a just balance between the advantages and 
inconveniences of the system, insisting especially on 
the great expenditure of energy incurred, an expendi- 
ture, excusable when the object is to send out a message 
in all directions and to address a large audience simul- 
taneously, but one that is out of all proportion when 
the object to be attained is to converse with a single 
correspondent. In small installations, the expense 
may be negligible, but for large stations imposes a 
severe tax on long-distance wireless telephony, that 
will long compel the enaction of a high tariff. The 
illustrations are excellent and the diagrams clear and 
well-designed. 





Like many other nuisances, the smoke nuisance is 
older than we may fancy. Coal was first brought into 
use in London, we see from ‘‘ Patent, Smokeless and 
Semi-Smokeless Fuels,’ by Mr. J. Arthur Greene and 
Dr. F. Mollard Perkin, F.I1.C. (London: Sir Isaac 
Pitman and Sons ; price 3s. net), about 1300. By 1306 
the use of coal was condemned by Royal Proclamation ; 
in 1648 Parliament was petitioned by Londoners to 
prohibit the importation of coal from Newcastle on 
account of the smoke, and John Evelyn wrote in 1670 
about the “‘ hellish and dismal cloud of sea coal, which 
made catarrh and consumption, &c., rage more in this 
City than in the whole earth besides.’’ Evelyn will 
hardly have bothered about statistics; but we have 
plenty of those now, and we see from a quotation of 
Lord Newton’s report of last year that they found 
things in Westphalia much better than over here 
owing largely to the better arrangements of domestic 
heating. The joint authors of the little volume of 
116 pages have kept their contributions separate. 
Mr. Greene deals with general features in the first 
section, which is intended as an appeal to the public, 
while Dr. Perkin describes in the second section various 
systems of high- and low-temperature carbonisation, 
and gives also an extract of the patent granted to 
J. F. Chabannes, of London, in 1799, for separating 
coals and for making small coals into cakes or bricks. 





Eeypmian Srupents itn AmeRicA.—According to 
The Iron Age, New York, 10 Egyptian students, graduates 
of the engineering and polytechnic schools of Egypt, 
sent to America by the Khedive’s Government to learn 
American manufacturing methods, have arrived at 
Washington, and have been placed by the Department 
of Commerce in automobile and other factories where 
they will work for two years as actual employees, with 
the purpose of carrying back to Egypt the industrial 
knowledge and skill of the Americans. Their going was 
inspired and arranged by Lester Maynard, American 
Consul at Alexandria, who carried on the negotiations 
with the Egyptian Government. The latter Government 
pays all the expenses of the mission. The railway and 
telephone students were placed by the division of trans- 
portation and communications of the department ; the 
marine engineer and the student of internal-combustion 
engines by the division of industrial machinery ; and 
the six prospective automobile engineers by the auto- 
motive division. 

Urmisation oF Trpat Power In GermMany.—Dis- 
cussing the tidal-power problem mainly in view of the 
increasing dearth of coal in Germany, Dr. Ing. Siemonsen 
comes, in the Zeitschrift des Vereines Deutscher Ingenieure, 
of December 2, to the conclusion that under the most 
favourable conditions the kilowatt-hour might be obtained 
from the North Sea at an expenditure of 0°15 mark, whilst 
it can by other methods in some cases be obtained nearly 
at a quarter of that price; pre-war prices are assumed. 
Tidal height ranges are not high on the German coast, 
and tidal currents are not rapid. The calculations are 
made for the island of Husum, off Schleswig-Holstein, 
where the height range is only 3°26 m., about 10 ft., 
and with particular reference to the scheme of Pein, of 
Hamburg, and to the general suggestions of Battiscombe, 
who advocate two or three tidal basins combined with 
an intermediate chamber, communicating in various ways 
with the other basins and the sea. What might be pos- 
sible on the English coast, Siemonsen regards as hopeless 
on the German North Sea shores. 
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RECLAMATION PLANT AND ITS 
OPERATION.* 


By Gascoigne Lumtey, I.8.0., Member. 


Very little literature appears to be extant on the 
subject of reclamation of land by sand pumping, although 
a good deal has been written about the dredging side. 
This method was apparently first started in Holland, 
where bucket dredgers discharged their spoil into con- 
tainers.or cylinders, where admixture with water took 
place, a pump then forcing the mixture on to the land to 
be reclaimed. The pipe line was of wood, the pipes being 
made of parallel staves hooped together and jointed to 
each other by means of leather bands. 

Later, at the widening of the Kiel Canal, bucket 
dredgers discharged into hopper barges, which, when 
loaded, were towed alongside the pumping plant where 
their contents, mixed with water, were sucked out and 





Fig.1. DREDGER. 








mud or clay staaller cuts have to be taken, otherwise 
the suction orifice becomes choked and has to be continu- 
ally raised for clearing. Rollers are generally fitted on 
the ship’s side to allow of the barge being “ fleeted”’ 
without damage. 

When the cut has been completed to the limits of the 
wires, the dredger is hove ahead again and a fresh cut 
commenced. By shortening the port wires and lengthen- 
ing the starboard ones, or vice versa, fresh ground can be 
dredged to the full width of the channel required without 
unmooring. When the barge is loaded it is towed along- 
side the reclamation vessel, which is tied up to dolphins, 
or other means of making fast, as near to the site to be 
reclaimed as possible. 

Reclamation Vessel.—This vessel, Fig. 2, is usually 
fitted with two sand pumps in series, but either should 
be arranged to draw from the barge or deliver on shore, 
by manipulating sluice valves, so that for short distances 
up to about 1,200 ft. one pump only may be used. Each 
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delivered onshore. No very long distances were attempted 
as the operations were in this case primarily for the 
disposal of spoil. Here the shore pipe line was of 
steel with flanged connections. 

In more recent times bucket dredgers have to a great 
extent been superseded by the suction type, which, since 
the invention of the cutter and of the draghead with 
hydraulic jets, is capable of dealing with spoil which was 
formerly conside unsuitable for any but bucket- or 
grab-dredgers. The great advantage of the draghead 
is that while it can deal with muddy or clay bottoms 
it does not lift stones or other substances which are 
likely to damage the reclamation pumps, these portions 
of the spoil being left behind on the newly-formed bottom 
at sufficient depths to render them harmless to navigation. 

The method of pumping direct from the bottom into 
& pipe line floated on pontoons has often been employed ; 
this allows of the dredger being moved about over a 
considerable area without disconnecting, but not suffi- 
cient to permit of a draghead being used. This system 
was used when dredging the harbour of Bombay, where 
the dredgers Jinga and Kalu, fitted with cutters, delivered 
7 through floating pipe lines either on shore or into 
shallow water for making land. It was also employed 
at Rangoon, where spoil was delivered behind a training 
wall into from 10 ft. to 70 ft. of water through 42-in. 
pipes, for the purpose of filling in the area enclosed by 
the wall. 

A modern plant capable of sending the spoil a mile or 
more inland generally consists of a dredger fitted with a 
draghead and hydraulic jets, a tug, three or four hopper 
barges and a reclamation vessel with its shore connections 
and steel pipe line. 

Dredger.—The dredger, Fig. 1, should be of as light a 
draught as possible so as to be able to work over the 
shallowest parts to be dredged. It should be self- 
propelling so that moves may be made from one position 
to another, or for coaling and repairs, without the aid of 
tugs. Separate propelling engines are not necessary, 
as one set can be arranged to be coupled either to the 
pump or to the propeller shaft, as required, by means of 
suitable clutches. A cutter may be fitted for use when 
rocks or very hard clay are encountered, but for ordinary 
- other than this the draghead will be found sufficient. 
The suction pipes are generally worked by a hydraulic 
engine, the delivery pipes by steam, or by hand insmaller 
vessels. 

Four large winches are uired, one on each bow, in 
addition to the windlass, and one on each quarter, also 
two capstans, one forward and one aft. When operat- 
ing, four heavy anchors are dropped, each attached to 
about 300 fathoms of wire, cont rolled by each of the four 
winches respectively. Two of these anchors are ahead 
and two astern, the leads being soréad so as to make an 
angle of about 30 deg. with each other. 

After these anchors are drop the vessel is hove short 
to the forward ones, and the draghead sunk to the required 
depth. The after winches are then started and the 
vessel moved slowly astern, the wires from the forward 
winches being paid out sufficiently slowly to maintain a 
strain and so keep the dredger in linc. As the draghead 
is moved over the bottom the pump draws up a mixture 
of sand and water and delivers it into hopper barges, 
which are fastened alongside and moved as required for 
trim by means of the capstans. The depth of cut which 
can be taken varies with the quality of the spoil; with 
loose sand a foot or 18 in. may be taken off, but with 


* Paper read before the Institution of Mechanical 








also two gland pumps, one for the suction and one for 
the delivery sand pump glands. 

Rollers should fitted on the suction side of the 
vessel and capstans fore and aft for fleeting the barge 
during discharge. The orifice of the main sand-pump 


delivery pipe should be as high as ible above the 
deck, and above the highest level of land required, so 
that the Pipe line may be laid on a gentle gradient. 

Shore onnections.—The connection between the 


pump discharge and the shore pipe line is effected by 
means of a “ floating’? length of pipe, that is, a short 
length of pipe with a ball-and-socket joint at each end. 
This allows for the rise and fall of the tide, of variations in 
the draught, and the heeling of the vessel when the suction 
pipes are raised or lowered. The inner ball-and-socket 
joint is coupled to a telescopic piece or expansion joint 
which takes up the end play due to the radial motion of 
the “‘ floating’ length. From there onwards the pipe 
line may be supported by trestles, sand bags or banked- 
up earth, the line gradually falling to the point of dis- 
charge. 

Pipe Line.—At a certain distance inshore it is usual 
to insert a breeches piece containing a flap valve, which 

















(7613.8) 








Jet, 





JE = 





Water Pump 








Sand-Pamp 




















(7613.¢.) 














Sand-Pump 


Water Inlet 











of these pumps is driven by a separate set of engines, 
generally of the triple expansion inverted marine type. 
The vessel need not be self-propelling, but this might be 
advantageous if the work is situated at a long distance 
by sea from the builder's yard, as the cost of these 
engines might well be less than the cost of towage and 
extra insurance. 

Two pipes are lowered by means of hydraulic gear 
into the hopper of the barge, one being the suction pipe 
from the main sand pumps and the other the delivery 
pipe from the pump which supplies water for mixing 
with the sand. The last-named pump is generally a 
Gwynne or other make of centrifugal, and is driven by 
high-s i inverted engines. Provision is made by 
suitable connections in the sand pump circuit for the 
pumps to draw water from the sea for clearing the pipe line 
when necessary. The sluice valves in this circuit should 


as if they are manipulated too slowly the pumps are 
liable to lose the water and require repriming. 

In addition to the auxiliaries usually installed in a 
ship’s engine-room a hydraulic pump for supplying 
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power to the suction pipe and sluice valve rams is required, 





be capable of being opened or closed by hydraulic gear,. 





directs the stream of spoil to either branch. This is done 
to enable the length or direction of the shore line to be 
altered without interrupting pumping operations, as by 
throwing over the valve the flow of the spoil can be 
diverted to another branch which is laid to the fresh area 
to be reclaimed, and while that area is being filled in the 
length formerly being pumped through can be uncoupled 
and relaid, or merely lengthened. With pipes up to 
27 in. to 30 in. in diameter it will readily be understood 
that several days may be required to relay a thousand 
feet of pipe. Chan of direction are effected by means 
of spring bends; right-angled turns should be avoided, 
as they cause considerable loss of velocity. : 
When working it is necessary to lengthen the pipe line 
very frequently, two or three lengths being added at a 
time so as to maintain the uniform level indicated by the 
pegs. If this were not done much extra labour would be 
required to level up the areas afterwards, in addition to 
that necessary for Elling up the craters which are formed 
by the sand and water issuing from the orifice of the 


pipe. } 
Wear and T'ear.—As may be imagined, very consider- 








able wear and tear are caused by the passage of sand and 
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water through the re and pipes. A plentiful supply 
of spare parts is therefore very essential. Usually the 
pumps are lined with steel plates attached to the casings 
by ;countersunk-headed bolts; as these lining plates 
wear away they can be renewed. Sometimes s:naller 
cast-iron sections are used, especially at the places where 
most wear takes place. The advantage of these is that 
they can be cast exactly the size and shape required, 
they are harder and so last longer, and are cheaper to 
replace. 

fxThe impeller blades also wear very quickly. If 
ordinary open impellers are used, renewals are easily 
effected, but the type is more liable to damage by 
obstructions, such as pieces of old anchor chain, shackles 


and other articles dropped from ships and lifted from | 


the bottom by the dredger’s pumps. Shrouded impellers 
last longer and are not so liable to breakage, but when 
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the foregoing descriptions; from it the observations and 
results which follow were obtained. The indicated 
horse-power of the pumping engines of the dredger was 
about 600, and on the reclamation vessel about 700 i.h.p. 
were available for each pump. The delivery pipe was 
27 in. diameter, and the barges of 1,000 tons capacity. 

Considerable variation in the kind of spoil was ex- 
perienced, from very coarse sand, which sank to the 
bottom of the hoppers of the barges almost immediately, 
to fine sand mixed with clay and mud. When dredging 
coarse sand a barge load of 1,000 tons could be obtained 
in about 20 minutes, as very little flowed away, but with 
the clayey mixture most of the clay and some of the fine 
sand escaped with the surplus water over the coamings. 
The average time for filling the 1,000-ton hopper was 
about 1} hours. 

When discharging, the reverse conditions obtained. 


they are worn new ones are required, as they can seldom | Coarse sand is more difficult to force along a pipe line, and 
be fitted with new blades, owing to grooving action by ' 


it was found that it settled a good deal, thus decreasing 
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4,300 ft., the pumping engines were showing signs of 
overload, while the delivery head fluctuated considerably, 
showing that the pumps were churning. 

The shape of the curve, Fig. 6, is different from what 
it would be if water only were being pumped, in which 
ease a much straighter curve and more gradual rise 
would show. The steeper rise occurs because, as the 
friction destroys the velocity, sand is deposited in the 
pipes and is dragged along the bottom by the moving 
mixture, tending to increase the friction and decrease the 
area still more. As the load approaches completion 
this deposit accumulates to such an extent as to cause a 
considerable rise in the delivery pressure to show on 
the gauge, the difference being as much as 20 ft. to 40 ft. 
of head (according to the length of pipe line) between 
the beginning and end of a load. 

Table I gives the results of some tests, which show 
the fall of velocity and increase of pressure as the pumping 
of a load progresses, the figures being the average of 


| several tests : 


Taste I. 
i 
| Beginning | Half Dis- | End 
of Load. charged. of Load. 
| | | 
Velocity of mixture, in feet | | 
per second id --| 12-196 | 12-059 | 11-145 
Pressure between pumps, lb. | 10 12 13 
Discharge head, feet -+| 85-5 | 100-0 | 100-0 
Length of pipe line 3,232 feet. 
Mixture .. ee 10 oo cent. measured 
volume, or by weight 
19-4 per cent. 
Steam... e° oe -» 180 1b. well maintained. 
Revolutions, suction pump 150 per minute. 
engine 
Revolutions, discharge pump 188 per minute. 
engine 


Time to pump 1,000 tons 1 hour 15 minutes. 
poil oe oe ee .. Medium sand. 

It may be noted that to obtain the best work, the 
difference between the revolutions of the two engines 
should be increased as the pipe line becomes longer. The 
difference of velocity and head would be more marked 
with coarse sand and less when dealing with fine. 

Table II gives some average results with varying 
qualities of spoil. The fuel used was soft coal with a 
calorific value of about 0-65 that of good Welsh coal. 

Design and Tests.—The designer of plant of this nature 
is somewhat handicapped in that it is seldom a test 
can be made with actual working conditions under his 
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sand. Other parts liable to excessive wear are the throat 
pieces of the pumps and the cast-iron bends at the suction 
and delivery sides. . 

To prevent the pump shafts from being ground away 
by sand getting into the packing, various devices are 
employed ; usually water is forced into the gland between 
the packing and an inner neck bush. This is effective 
as long as the annular space surrounding the shaft is of 
small enough area to retain enough water in the gland to 
maintain pressure sufficient to exclude the sand. When 
working, the packing should be withdrawn once a week 
and cleared of sand, or renewed if that is not possible. 
Suitable sand excluders should be fitted to the stern 
glands of the tug, as when towing barges to and from 
the dredger this vessel is always working in water con- 
taining sand in suspension. The Cederval type of gear 
has been found very effective for this purpose. ; 

Such vessels as have been described are very expensive 
to maintain, repairs often being much the heaviest item 
in the cost of the operations. Spare parts of all kinds, 
often of a very costly nature, have to be kept in stock 
in order that work may not be interrupted by the breakage 
or unduly rapid wear of any portion of the plant. Such 
items as impellers, lining plates, ball-and-socket joints, 
impeller shafts, suction pipes and heads, &c., are necessary, 
as if they were not available work might be held up for 
considerable periods. 

_ Lagos Plant.—The plant at work in Lagos Harbour, 
Nigeria, Figs. 3 to 5, is a good example of a modern 
reclamation outfit, and does not differ substantially from 
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the available area of the pipe, increasing friction, and by 
lowering the velocity caused more sand to settle. A 
much weaker mixture had to be pumped and the sea 
connections of the pump had to be utilised two or three 
times during the course of discharging a load in order 
to clear away the deposited sand, by pumping pure 
water through the pipe line. 

With clay and fine sand a barge could be emptied in 
half the time, the mixture being easily held in suspension 
with little or no tendency to settle through moderate 
lengths. A good deal depends on the maintenance of the 
velocity of flow through the pipes; if a good head of 
steam can be kept up, and the pumps worked to their 
full capacity, better work can be done. When steam 
was down it was found to be advisable to shut down and 
allow it to rise, rather than continue with insufficient 
pressure. 

The length of the pipe line also affects the speed of 
working ; with short lengths much stronger mixtures can 
be pumped, and the barges emptied in much shorter 
times than with longer lengths. It was found that with 
the power available the limit to which spoil could be 
pumped was about 4,500 ft. The diagram, Fig. 6, page 786, 
shows how the fuel consumption increased with the 
lengthening of the pipe line until the limit of boiler 
capacity was reached. But at that length the fuel 
consumption was nearly 4 tons of coal per barge load, 
and made work at that distance too costly. 

Of course, this limit was reached earlier with coarse 
sand than with spoil of a finer nature. Also, at about 








Fie. 5. ReEeciamation VEssEL “ Lacos-Romutus”’; Messrs: FLEMING AND 
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PUMPING FROM ONE BARGE INTO ANOTHER. 











Taste IT. 
| 
Jan. | June | July August, 
} (a). | (0). (e). (a). 
4 | 
Average length of pipe | | | 
line, ft. .. o'e ook Agee 3.276 | 3,878 4,200 
Average load in barges, | | | 
tons ie ge .-| 1,020 | 996 | 1,037 1,004 
Average time to discharg | 
a barge, minutes eel 374 | 554 65 87 
Average revolutions, suc- | 
tion pump engine onl 180 140 140 139 
Average revolutions, dis- | 
charge pump engine | 1380 183 | 180 
Average consumption of | | 
fuel per barge, tons ..| 1-26 2-4 3-8 | 3-98 
Mean suction head, inches | } 
of vacuum ‘0 sol 15 11 12 | il 
Mean discharge head, ft. | 39 105 | 97 | 109 
Mean pressure between | | 
pumps, Ib. ee +l i2 | 10 16 


(a) In January one pump only was in use. 

(b) Coarse sand. 

(c) Varying qualities of spoil. 

(d) Fine rode and mud most of month. 

Greater distances could of course be pumped if more power 
were available and pipes of larger diameter employed. 


own observation. Even if areas were available for 
reclamation tests, the expense of laying several thousand 
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feet of pipe line and its connections would be prohibitive, 
consequently he has to be content with such trials as 
can be made without the pipe line. 


Generally, working conditions are simulated by 
throttling the discharge orifice of the pump until the 
pressure shown on the gauge corresponds with the calcu- 


lated head of a pipe line of known length. This method 
is sufficient to prove that the plant is capable of pumping 
against that head, but does not show the effects of the 
gradually increasing frictional resistance of the actual 
pipe line due to the deposition of sand, the increase in the 
strength of the mixture due to slight leaks in the joints of 
the pipes, which occur however carefully the line has 
been laid, nor the extra resistance due to bends. Also 
at the initial test described the pumps are working at 
their maximum efficiency, which would drop considerably 
after three months’ wear. Under working conditions 
therefore only about 75 per cent. of the results obtained 
during such trials can be expected, and if this is attained, 
the plant may be considered as satisfactory. 

Operating.—With single crews, working during the day 
only, it is usual to pump five days a week, Saturdays 
being reserved for coaling, watering, and for examination 
of working parts, minor and current overhauls, &c. 

At the end of every three months’ work, it is necessary 
to close down for about 10 days for boiler cleaning, 
relining of pumps where necessary, and such general 
examination of all parts likely to suffer by the passage 
of sand. During this time opportunity should be taken 
to overhaul the pipe line, rejointing where leaks have been 
marked. Allowing about 10 days for public holidays, it 
will thus be seen that it is possible to pump for about 
220 days in a year. 

The Lagos plant can deal with an average of eight 
barge loads of 1,000 tons in a day, so that a year’s work 
would account for about 1,760,000 tons, or 1,200,000 
cub. yards, equivalent to 126 acres raised to a mean 
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to the distance of the durnping ground from the dredging 
site, while the output would be proportionately 
| diminished. Working in conjunction with the reclama- 
tion vessel, the dredger can pump practically con- 
tinuously, stopping only to change barges and renew 
the cut. 
It is, of course, possible to dredge and dump cheaper 
by utilising a vessel of larger hopper capacity fitted with 
an ordinary suction nozzle, so that mooring is not 
necessary, one anchor being sufficient. But for this a 
| greater depth of water has to be available in the first 

instance, while the work would not be so well done. 
| Dredgers of this type deepen by digging a series of holes 
| which, unless the material dredged is of sand which will 
run in and fill them up, leave the bottom very uneven. 
| Also a good deal of material is taken up unnecessarily, 
|meaning that for equal tonnage dredged, the work 
| done by the draghead is more effective than that done 
| by the ordinary suction nozzle. Transverse dredging 

with ordinary nozzles leaves a fairly level bottom, but 
| that again requires more or less complicated moorings. 


ig: 6. SHOWING HOW THE FUEL CONSUMPTION 


| INCREASED WITH THE LENGTHENING OF THE PIPE - 
g cme UNTIL THE LIMIT OF BOILER CAPACITY | 
(AS 


: 
| 





4 





height, above its former level, of 6 ft. The value of the 


(7613.0.) 


Length of Pipe Line in Feet 








land thus reclaimed may go a long way towards paying 
for the cost of dredging the harbour, which during this 
period, if silting up is not occurring, will have been 
deepened by the same amount as the land has been 
raised. 

It is not advisable to start pumping at less than about 
300 ft. from the shore, unless there is a retaining wall, as 
at a less distance than this the sand is liable to flow 
back into the water and may silt up the berth occupied 
by the reclamation vessel, with the result that it may 
ground or be in such shallow water as to damage the 
circulating pumps and condensers by sand. 

Sometimes if the land is very swampy, it sinks con- 
siderably under the load of spoil deposited on it, and 
causes the harbour bottom near the shore to rise. Fre- 
quent soundings should be taken lest the vessel take the 
ground owing to this cause, Also it is as well, when 
marking off the working level over an area, to allow for 
this possible subsidence and so having to undertake 
additional pumping to maintain the desired level. 

Costs.—The cost of dredging depends of course, like 
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This method is sometimes used when working with a 
floating pipe line. 
The question of actual costs of dredging was very fully 
gone into in a paper entitled “‘ Recent Progress in 
Dredging Machinery,’’ read before the Institution of 
Civil Engineers in 1917, by Mr. William Brown, and in 
the discussion which followed. Here Sir William 
Matthews stated :— 
“Too much stress can easily be put on the cost of 
dredging. No fair or useful comparison of dredging 
costs can be made unless due regard is had to all the 
conditions, not only the cost of labour, coal, oil and 
stores, but also the physical conditions.” 


been quoted, ranging from about 1-75d. per cubic yard 
to 4s. 6d. a ton. In some cases the costs include depre- 
ciation and capital charges; in others they represent 
running expenses and repairs only. <A larger and more 
costly plant will show lower working costs, but to a 


charges for depreciation and interest on capital. 
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the principal officers of the vessels, the careful examina- 
tion of working parts, and the regular carrying out of 
minor overhauls minimises, to an even greater extent 
than in the case of ordinary ships, the chance of break- 
down. Also it is possible by a judicious speeding-up at 
critical times to get in an extra load sometimes at the 
end of a day. 

As a stimulus to efforts of this nature it is good practice 
to pay “load money ”’ on each barge loaded and emptied 
above a certain number each day. This number should 
be such as to make it possible for load money to be 
earned, otherwise the attempt to earn it will be given up 
as impossible, and the amount should be sufficient, 
without unduly increasing the cost of the work, to reward 
adequately any work undertaken for the purpose in 
view. Under this system frequent supervisory visits and 
inspections of the log books by the engineer in charge of 
the operations are necessary, as the tendency is for the 
barges to be loaded light, in order to get the number 
required for earning load money. 

In addition, a little healthy rivalry between crews 
is advisable. If a vessel hoists a flag when waiting for a 
barge, the crew of the other vessel will endeavour to get 
it down as soon as possible; they do not like the flag 
flying against them, but hoist it gleefully if the conditions 
are reversed. 

Detailed monthly statements of costs should whenever 
possible be available, as by careful scrutinising these 
items of expenditure can often be reduced or eliminated 
as the work progresses. After two or three months 
the crews and shore gangs become accustomed to working 
together, and considerable reductions may often be made 
in their numbers. It is not possible to get together at 
first an experienced personnel; the most that can be 
expected is that the principal officers may have done 
similar work before. 

General.—It will be understood that a lengthy period 
is required for accumulating data, as opportunity has 








27-In. CENTRIFUGAL SAND Pump. 


to be taken at the time the pipe line reaches the length 
required for a particular set of figures, and the nature of 
the spoil is such as will make comparison possible with 
figures previously obtained; consequently more or less 
considerable intervals of time may elapse between tests. 

Generally, there is ample scope for initiative and 
resourcefulness, owing to the constantly changing con- 
ditions which are met with in this very interesting work. 

The author is indebted to Messrs. Fleming and 
| Ferguson, of Paisley, and to Messrs. William Simons 
|and Co., of Renfrew, for the photographs of dredgers 
}and reclamation plant. He also wishes to thank Mr. 
William Brown, M.Inst.C.E., for details of reclamation 


Various rates per ton or per cubic yard deposited have | plant at work in Bombay and Rangoon Harbours. 
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A Survey of the System of Shop Planning for 
Various Methods of Production. 








all work, on local conditions, such as the rates of pay 
for labour, freight on and cost of fuel and stores, &c. | 
In these rapidly-changing times it is diffieult to give | 


an absolute figure, as such a figure:might easily be quite | out by the permanent harbour officials, and would not 


certain extent, these will be discounted by the higher | 
By H. E. Taytor. 
(Concluded from page 758.) 


Having reviewed most of the existing methods of 
production it is interesting to speculate on what are 


Another item which is not always included is the cost | 
of surveys. When the work is being done by a Govern- ! 
ment or Port Authority such surveys would be carried | 


misleading by the time this pap»r is read, The relative | be shown on the cost sheets, but a contractor would | the directions of possible future development. The 


costs of the different operations, however, may be taken | 


as follows: 


Dredging... 


0-40 

Towage ewe 0-10 
Upkeep of barges 0-05 
Pumping on shore 0-42 
Pipe line 0-03 
1-00 


If the spoil were to be dumped in deep water instead of 
being pumped ashore, using a hopper dredger of similar 
size, considerable time would have to be allowed for 
mooring and unmooring and steaming to and from the 


have to take them into account, as they are a necessary | whole history of engineering has been a progression in 


check on the progress of the work. | which machine tools developments have opened up 


Administration.—A very useful check can be made of | Possibilities for more advanced products and the require- 
the material pumped ashore by observing the draught | ments of further improved or entirely new products have 
of the barges as they leave the reclamation vessel and | been an incentive for further development in the methods 
again when they are brought alongside. The water will of production. ; 
have drained off during the tow. Reference to the | The evolution of machine tools has been through 
loading gauge of the barges will then give the actual|@ state from simple single purpose to automatic 
weight of their contents, and allows for the few tons machinery involving a multiplicity of operations, but m 
it is impossible to pump out. If entries are made in the other directions it is considered that _& retrogression to 
daily log of these pare: Hn the total pumped in any one | simpler forms of machines is more efficient for quantity 
day is always available, and the information thus obtained | production. G 
is more likely to be correct than that given by the land If one analyses the motions involved in the various 














dumping ground. This would raise the cost per ton of 
the dredging from two to two and a-half times according | 


surveys, which must necessarily deal in means and make | 
no allowance for subsidences. | * Abstract of a paper read before the Institution of Pro- 


The efficient working of a plant depends a great deal on | duction Engineers, Coventry Branch, December 5, 1922. 
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functions of a machine tool, it resolves itself into a| central assembly aisle unit assembly aisles branch off at 
combination of rotary and reciprocating movements, | suitable positions, both axial_y and radially. From these 
these being of a small number in a simple machine and | major assembly aisles minor assembly aisles also branch 
of a larger number in machines of more complex design. | off axially and radially at right angles to them, while, 
If, now, a factory were considered in which the actual | again, at right angles to these minor aisles are located the 
structure was of standardised sections, such a combina-| machine tool units. At the commencement of these 
tion of steel with cast-iron facings, carrying standardised | tooling unit aisles are the hoppers, chutes or conveyors | 
machine tool parts such as grinding heads, slides, drill | which feed the machines with the raw material for the | 
heads, milling heads, &c. &c., it is possible to conceive | first operation. The net result would be to produce an | 
the factory itself as a colossal automatic machine in| extremely compact factory of which the total weight | 
which the structure is the frame, and the standardised | and consequent value of the structure and equipment would | 
machine tool parts carried on the structure, the portions be considerably less than that of one of the present type. | 
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which perform their operations on the parts to be manu- | 
factured. 

__It requires very little further thought to expand this 
idea and to conceive of these various units being driven 
by standardised electrical power units, with automatic 
conveyors between the various tooling units, and with 
automatic assembly, so that it is possible to run the 
factory as a machine with a staff of tenders. These units 


The principle underlying the system is a gradual 
manufacturing and building up of simple details into 
detail assemblies, which are again built into minor 
assemblies, and these in turn are built up into major 
unit assemblies to the chassis. The whole structure 
would be enclosed by glass-filled panels and roofed over 
with standardised roofing panels. Various problems 
suggest themselves, such as oiling, suds supplies, swarf 


| removing and substituting another component. 





could be laid out in one plane, which would be the natural 
development of the line system, or, for compactness, 
they could be built in two planes, which, for failure of a 
better name, the author terms a “ cubic’ development. 
Fig. 5 is an impressionist sketch which attempts to convey 
an idea of this development. 

» (The writer has taken an automobile to illustrate this 
idea, and it will be seen on referring to the illustration 
that the final assembly of the units to the chassis takes 





place through the centre of the factory. From this 


disposal, conveyance of raw material to the commencing 
point, electric and compressed air mains, &c., but these 
are all matters which can be arranged for, providing 
sufficient consideration and thought be expended in 
their design and execution. Hardening, sand-blowing 
and incidental operations can all be catered for even in 
the present state of the industry. 

Automatic gauging of ground parts, &c., can be over- 
come by having a long lever with a roller end bearing 
up against the component, the other end of the lever 
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| making an electrical contact when the job is correct to 


size, which stops the feed and starts the mechanism for 
Auto- 
matic chucking and holding devices operated pneumatic- 
ally or electrically, and feed motions operated hydraulic- 
ally, are in use at the present time, and even to-day in 


certain industries a fair amount of work is gauged, and 


assembled automatically. 

Of course, a factory on these lines presupposes a great 
advance in the suitability of the design of the actual 
articles to be made and in the materials used, but even 
perceive 


now one can indications of revolutionary 


Pam Machining Operations 
car Sub Assemihies 
ZZZZZZZ. Main Assemblies 


improvements, such as the advance of die casting, hot 
pressing, &c., which will no doubt eventually greatly 
modify the whole of the casting art and thereby give 
more consistent results. The writer conceives such a 
| factory as being operated from a central control room, 
which is in itself a reduced model of the factory, having 
electrical indicators to all the tooling units which imme- 
diately show if one of them is not functioning correctly. 

Any fault will at once be provided for by throwing out 
of action the whole set of machine tool units for pro- 
ducing a given component and by immediately fitting 
in another standard unit while the one at fault is being 
put in order, While this was taking place assembly 
would not be interfered with, as provision would be made 
for these delays by a buffer quantity of finished com- 
ponents, which would always ~ in the conveyor down 
to the point at which they were assembled. Buffer 
supplies would, in fact, be carried between all the various 
stages from raw material, through detail assembly, minor 
assembly, major assembly and unit assembly up to the 
final stage. This would give all the safeguard required, 
and it would not be necessary to provide for any hold-up 
between the machining operations on any given com- 
ponent. The diagrams (Figs. 6 to 8) give a slight idea 
of the details of the scheme. 

At first glance one may suppose that any revolutionary 
development along these lines would be opposed by 
labour, but this should not be the case, as factories of 
this type would only cut out what is now being looked 
| upon as monotonous and deadening repetition work, 
and in any case can be regarded as a step in evolution 
when gaining a livelihood, will only occupy a small 
instead of a greater part of the day. Actually the net 
outcome would be to greatly increase the demand for 
skilled labour, as, of course, such a factory would require 
the equivalent of a very large tool room for upkeep. 
All material would have to be rigidly tested, which work 
could, for the most part, be done automatically. A 
technical staff, adequately trained, would also be required, 
but it is certainly within the realms of present-day 
engineering to develop such a scheme. 

Whether such a factory would be feasible from a com- 
mercial point of view would depend entirely upon whether 
the greatly-reduced cost of manufacture that could be 
obtained would create such demand for certain articles as 
to warrant the expenditure of the large amount of capital 
that would be required. Personally, the writer thinks 
that it would, for one, even at the present time, perceives 
a decided tendency towards standardisation. For 
instance, automobiles are being built up of standardised 
units and machine tools are built with certain parts, 
such as gear boxes, &c., common to several designs. 
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Furthermore, should this standardisation of fundamental 
tool units ever eventuate, the production of the units 
thernselves would provide a vast amount of repetition 
work. Of course, a development of this nature is 
revolutionary and its ultimate achievement would be 
through a long period of evolution, but, undoubtedly, if 
the amount of capital involved could produce goods 
at such a price as to create markets which would ultimately 
show a substantial rm the scheme would be within 
the bounds of wy ility, and no doubt be kept fully 
occupied if applied to the production of the necessities 
of civilisation, such as transport, agricultural machinery, 


©. 
The relative cost of a factory on these lines would, in 
all probability, be no more than a modern factory filled 



















































































with present-day machine tools, for a lot of the work 
that at present goes into the body of machines to carry 
the essential working parts would actually form part 
of the structure in the new type of factory. An objec- 
tion which may be raised against the scheme is the one 
of carrying standardisation too far, but actually such a 
scheme would, in effect, be quite elastic, as it would only 


be a question of assembling units to any given end, and 
these units would be more mobile then present-day 
automatic hi In «x ion, the writer would 
reiterate that, no matter what method of planning be 
adopted, the aim of the executives should be to turn 
the raw meterial into finished articles in the shortest 
—- time, with the least expenditure of manual 
abour. 








CATALOGUES. 


Reinforcement for Concrete Roads.—A catalogue of steel 
mesh for reinforcing concrete roads, received from the 
Darlington Fencing Company, Limited, 5, Lloyd’s- 
avenue, London, E.C.3, gives much useful information 
regarding the use of the material in roads, as well as in 
floors, roofs, walls, slabs and similar applications. 


Electrical Mine Pumping Plant.—Electrical equipment 
for mine pumping, including pumps, motors, starters, 
switch gear, &c., is illustrated in a catalogue received 
from the Westinghouse Electric and Manufacturing 
Company, East Pittsburg, U.S.A., who also send a list of 
safety panel boards, for lighting circuits in large houses, 
factories, &c. 


Electric Motors.—Self-starting synchronous motors, 
specially constructed for driving ammonia compressors, 
are described in a catalogue issued by the Westinghouse 
Electric International Company, 165, Broadway, New 
York. The firm, whose London address is 2, Norfolk- 
street, Strand, W.C., have also sent us a copy of the 
November issue of their house magazine. 


Firebrick.—Silica and fireclay bricks in the wide range 
of standard shapes required for constructing the chambers 
and flues of boiler furnaces, metallurgical furnaces, 
ovens, gas retorts, &c., are dealt with in a catalogue 
received from Messrs. Boleckow, Vaughan and Co., Limited, 
Middlesbrough. Drawings of many of these furnaces are 
included together with some useful technical data. 


Pipe Joints.—The pipe joint invented by Dr. Hele- 
Shaw and Mr. Tribe is described and clearly illustrated 
in a catalogue received from the Victory Pipe Joint 
Company, Limited, 28, Victoria-street, London, 8.W. 1. 
It is easily applied and gives an effective packing with 
sufficient flexibility to enable the exact alignment 
necessary with rigid flange or screw joints to be dispensed 
with. 


Electric Lighting Sets.—Prices and particulars of small 
independent generating sets driven by paraffin engines, 
and made in various sizes capable of supplying current 
for from 25 to 100 lamps, are given in a catalogue issued 
by the General Electric Company, Limited, Kingsway, 
London, W.C. Belt-driven sets are also made for use 
in cases where the engine may be occasionally employed 
for other work. 


Water Testing.—Apparatus, vessels and materials for 
the chemical testing of water are described in a booklet 
received from Sofnol, Limited, Westcombe Hill, Green- 
wich, London, S.E. 10. The apparatus is intended to 

rovide practical and convenient means for making 
requent tests of water in the ordinary course of work 
in connection with boiler houses, factories and industria) 
processes generally. 


Shaping Machines.—A shaping machine with two 
traversing tool heads and adjustable work tables made 
by the Butler Machine Tool Company, Limited, Halifax, 
is described and fully illustrated in a new catalogue 
received from that firm. The machine may be used for 
double cutting on large work, or for independent working 
on separate parts. A number of accessories for special! 
work are also dealt with. 


Roller Bearings.—Three carefully-compiled publications 
on roller bearings are to hand from Messrs. Hyatt, 
Limited, 56, Victoria-street, London, S.W. 1, viz., 
a 16-page booklet on the application of roller bearings 
to iron and steel works machinery, a list of steel-making 
and engineering firms using Hyatt bearings, and a wall 
card explaining the method of assembling these bearings 
in the wheels of colliery tubs. 


Flue Gas Apparatus and Gas Meters.—A catalogue 
describing CO2 indicators and recorders with the necessary 
fittings, and giving an explanation of the principles and 
advantages of these instruments is to hand from the 
Cambridge and Paul Instrument Sonpety, Limited, 
45, Grosvenor-place, London, 8.W. 1. reliminary 
catalogues of Thomas gas meters for town gas and by- 
product coke-oven gas are also enclosed. 


Builders’ Supplies, d-c.—Messrs. Rownson, Drew and 
Clydesdale, Limited, 225, Upper Thames-street, London, 
E.C, 4, have sent us a copy of the October issue of their 
monthly Recorder, containing particulars and prices of 
a great variety of tools, fittings and utensils for general 
purposes, mainly in connection with the building trade. 
A circular of elevators and conveyors made by the firm 
for factory and warehouse use has also come to hand. 


Concrete Pipes.—A catalogue of reinforced concrete 
pipes received from the Stanton Iron Works Company, 
uimited, near Nottingham, shows that 16 standard sizes, 
from 4 in. in diameter to 60 in. in diameter, are made by 
that firm. The working pressures in pounds per square 
inch are 10, 25, 50 in all sizes, 75 lb. up to 27 in. diameter 
and 100 lb. up to 12 in. diameter. Socket joint pipes 
in concrete, without reinforcement, are also made for low 
pressures. 


High-Speed Lathes.—A handsome catalogue containing 
a full description and detailed illustrations of their sur- 
facing and boring lathes has come to hand from Messrs. 
John Lang and Sons, Limited, Johnstone, near Glasgow. 
These lathes have a hexagon turret tool-holder, with a 
cross-saddle motion, as well as the sliding motion on the 
bed. They are fully self-acting, with lead screw and 
change gear-box for cutting a large number of pitches. 
An automatically change speed gear for maintaining 
a constant cutting speed during surfacing cuts, either 
to or from the centre, is also fitted, and every provision 
is made for precise work and rapid production. The 
screw-cutting gear can be omitted if desired to reduce 
first cost. 
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“ ENGINEERING” ILLUSTRATED PATENT 

RECORD. 

SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFIOATIONS UNDER THE AOTS OF 1907 AND 1919, 
The number of views given in the Specification Drawings is stated 

in each case; where none is tioned the Specification is not 
ulustrated. 

Where inventions are communicated from abroad, the Names, &c., 
oda: f Specttea loos aun he cheataed et the Peters Office, Sales 
0, ‘ions ma le: . 
Po. 5, Southampt m Buildé gs, Ch y-lane, W.C., at 

the uniform price of 1s. 

The date of the advertisement of the pti of a Comp 
Specification is, in each case, given a the abstract, unless the 
Patent has been sealed, when “ Sealed "’ is appended. 

—— may, at any time within two months from date of 
the advertisement of the t of a Complete Specification, 
give notice at the Patent Office of ition to the grant of a 
Patent on any of the grounds menti in the Acts. 


ELECTRICAL APPARATUS. 


184,039. The Brush Electrical preineorins 
Limited, Loughborough, and P. W. Scholefield, Loug! 
borough. Electrical Transformers. (9 Figs.) July 18, 
1921.—Electrical transformers are usually provided with resilient 
means for holding the coils in place. The improved means 
according to the invention comprises a pair of annular bearin 
plates a, b adapted to be separated by springs ¢ and coupl 
together by racks ¢ secured to one plate and toothed free wheels d 
mounted upon the other plate, the racks and wheeis permitting 
of separation movement only between the plates. A pair of 
bearing plates thus coupled miay be located at the centre of the 
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length of the transformer arranged with its axis vertical, at 
which point ordinarily the springs e will not have to deal with 
axial stresses magnetically set up, and need therefore only be 
strong enough to bear the weight of the superimposed windings 
in order to maintain the same in close contact with the upper 
abutment of the transformer, as shrinkage occurs. The sense 
of the axial magnetic stress set up upon an overload is in this 
case also such as to tend to provide movement between the racks 
and free wheels which is permitted thereby, so that the said 
——- have not to be constructed to withstand such stress. 
(Sealed.) 


184,307. H. W. Sullivan, London, and C. B. Gresham, 
London. Electric Heating Elements. (3 Figs.) June 4, 
1921.—This invention relates to electric heating elements of 
the type wherein coiled heating wires, bare and exposed to the 
atmosphere, are laid parallel to one another in channels formed 
in a reflecting backing of refractory material. The backing of 
the heating el tis cc 1 of a series of units A placed 
side by side and held together by tiebolts. Each unit A com- 
prises an oblong block of refractory material having in its outer 
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face a series of parallel transversely-dis channels C of semi- 
circular cross- on. At one edge of each unit is a bridge- 
poe D which has in it perforations E spaced apart so that one 
ies opposit h ch 1 C. The perforations are so situated 
that when the units are strung toget! as shown in Fig. 1, and a 
8 wire F is laid through the perforations E, the 
central axis of the wire will lie along the axes of generation of the 
semi-circular channels C. The longitudinal edges of the elements 
are rectan and are constituted by a ridge on each 
unit which is half the thickness of any one of the other ridges G 
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dividing any two of the channels c. It thus follows that ‘when | 


two backings of these elements are put side-by-side in contact 
with each other, the space between the last channel in one 
element and the first of the next is the same as that between any 
two channels, as the two half ridges butted together provide a 
single ridge of the same dimensions as the ridges G. (Sealed.) 


183,787. L. J. Steele, Portsmouth, H. Martin, Ports- 
mouth, and A. E. McCarthy, Southsea. Electric Arc 
hee ey (6 Figs.) January 19, 1921.—In an apparatus for 
welding iron, steel or brass studs, tubes, &c., to metal bodies, 
such as sheets, plates, blocks, forgings or castings for making 
a fishing and other reels, umbrella and stick 
ferrules, and parts of motor road vehicles, aeroplanes, ships, 
electrical apparatus, &c., of the kind in which an automatically- 
controlled electric arc is maintained for a predetermined period 
of time between the stud and the plate, and the stud then forced 
against the plate to complete the weld, the stud is withdrawn 
electromagnetically by a shunt or series solenoid to strike the arc 
and is returned to the plate by fluid pressure. In the form shown 
in which the arc is struck by a shunt solenoid and the stud is 
returned by air pressure, the stud is secured to a chuck 13 attached 
to the core 12 of the solenoid 1, which is mounted, together with a 
non-magnetic wall 5 and a casing 6, between plates 3, 4, which 
are secured together by bolts 7 passing through distance tubes 8. 
Rotation of the core is prevented by grooves 19, and one or more 
guide plates 20. The welding current is supplied to the stud 
from leads 23 to a brass gs 21 which is mounted underneath 
a steel plate so as to shield the arc from magnetic effects of the 
solenoid. The core is tapered at its upper end and is screwed on 
and fixed by a grub screw to a non-magnetic piston rod 11, which 
is shouldered and secured to the piston 10 by lock-nuts. The 
lower end of the cylinder, which is either screwed to a flange on 
the plate 3 or secured thereto by a number of Jugs and screws, 
is either open to the om a on its underside or has a plate 18 

orated and fitting loosely round the piston rod. A spring 151 
8 provided to cushion the piston to ensure good contact between 
the stud and plate prior to striking the arc. The length of the 
arc is adjusted by a spring plunger 16 carried by ascrewed plug 15, 
the h of which is embraced by a bracket-like member 17 for 
determining the extreme positions of adjustment of the plug. 
The valve 28, which is pressed down by a spring 37 and is con- 
nected to the core 36 of a solenoid 31, connects the port 27 either 
to the air supply port 38 or to the atmosphere at 39, and a port 40 
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is provided to permit escape of air trapped bythe valve. The air 


may be admitted to the cylinder through an orifice of small 
dimensions. The electrical arrangements are similar to those 
described in specification No. 156,836. To start the operation, a 
block provided with four plugs 54, Fig. 2, respectively con- 
nected to one terminal of the solenoid valve 31, push button 
switch 53, one terminal of the are-striking solenoid 6 ani 
the other terminal of the arc-striking solenoid, is inserted 
in the sockets 55 and the push button is operated, causing current 
to pass through a circuit in parallel to the main welding circuit 
by way of a solenoid 47, contact 48, second plug, third plug, 
framing at 56, and from framing at 51 by way of the fuse 52 
to the negative lead. The operation of the solenoid 47 releases a 
brake from a motor-driven shaft 50, which is thus set in motion. 
When the shaft rotates, a gap in the cam 49 which is normally 
opposite the contact 48 moves away therefrom, so that the 
solenoid circuit is now completed independently of the plug 
switch, through the contact 48, cam 49, and framing at 51. A 
cam 59 next engages a contact 58 and allows current to pass 
through the coil 57, contect 58, cam 59, framing at 51 back to the 
negative terminal and so energises the coil 57 to close the main 
welding-switch 42. A supplementary switch 60 is simultaneously 
closed and causes current to pass through non-inductive re- 
sistances ‘61, fourth plug, solenoid 6, third plug, framing at 56, 
and back to the negative terminal so as to strike the arc. When 
the cam 63 engages the contact 62, the current through the 
resistances 61 returns by way of the contact 62, cam 63 and 
framing at 51 and so short wircuits the solenoid 6, which is thus 
de-energised. At the same time the cam 66 engages the contact 65 
and so allows current to pass through the first plug, solenoid 31, 
resistances 64, contact 65, and cam 66, back to the negative 
terminal so as to energise the solenoid 31, which is raised to allow 
air to return the stud to the plate to complete the weld. When 
the cam 59 and contact 58 are disengaged, the switches 42, 60 
are opened to cut off the welding current, the circuit of 
solenoid 6 is opened and the solenoid 31, is de-energised. When 
the cams 63, 66, are released from the contacts 62, 65, the 
short circuit of the solenoid 6 is removed and the circuit of 
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cam 49 
pp lenoid 47 is de-energised to 
stop the machine. The contact 58 is weighted and is vertically 
adjustable. The adjustment of the contact 58 to regulate the 
period of the are is effected by a cam attached to a spindle having 
a graduated dial on its outer end rotating in connection with a 
fixed pointer on the casing. In a modification of the 
apparatus, the solenoid 6 is not short-circuited but is over- 
come by the air presssure. The electrical arrangements are 
similar to those shown, except that the cam 63 and contact 
62 are omitted. The stud-moving and are striking appa- 
ratus may be attached to, but insulated from, a movabl 
spindle or slide such as that of a drilling hine. en welding 
long bars or tubes 58 the stud holder may either be secured to a 
holiow piston rod or to a parallel hollow rod sliding in guides 
and connected to the pistoa rod by a lever or to a pair of parallel 
cep rods by a cross bar. When welding iron or steel studs, 

rass tings or bushes are fitted on the studs, the ends of the studs 
projecting beyond them, to steady the arc. The ends of the 
studs may also be hollow. A disc or ball of brass or other metal 
may be placed between the stud and the plate before welding to 
prevent the stud sticking to the plate when the circuit is first 
closed, or to vary the quality of the welding. (Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


183,967. A.M. Low, Kensington, London, and The Low 
Engineering Company, Limited, Kensington, London. 
Internal Combustion Engines. (7 Figs.) ay 26, 1921.— 
The invention comprises, as a single self-contained unit, the 
combination of an engine, a gear-box directly attached thereto 
immediately to the rear thereof with the engine shaft in alignment 
with the gear shaft, and containing behind one another in the 
following order, the flywheel and clutch therein, clutch control 
means, dynamo-drive gears, kickstart mechanism, and change- 
8 gearing. A four-cylinder two-stroke cycle engine a is 
shown, and the gear-box b is located immediately behind the same 
with the engine crankshaft ¢ and the gearshaft d in alignment. 
The gear-box is directly attached to a flange e forming part of the 
cylinder casing casting. Within the gear-box b there are arranged 
the following mechanisms one behind the other in the following 
order. Firstly, the flywheel f enclosing a clutch g with actuating 
springs gl housed in removable plugs g2 let into a rear closing 
plate of the flywheel. This m nism is followed outside the 
flywheel by the clutch disengaging gear, comprising a collar A 


solenoid 31 additionally opened, When the gap in the 
comes ite the tact 48, the 
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slidable on the gearshaft d for reception of a shift-fork and 
immediately behind the disengaging gear is a train of gear 
wheels for driving a dynamo for ignition and lighting purposes. 
To the rear of the dynamo-drive gear the gear box is divided 
by a partition bl in which are a ball bearings for one end 
of the change-speed shaft j and for the counter or layshaft, 
j2 and other shafts or spindles. “ Kick-start’’ mechanism is 
carried in the lower half of the gear box b and consists of a bevel 
wheel | mounted on « shaft /2 extending laterally outside the 
gear-box and provided with a yy pedal lever. The 
bevel / meshes with another bevel U1, carried by a shaft 4, which 
latter shaft carries on its other end a quadrant 4 adapted to 
engage a spur gear 16 which drives the lay shaft j2 by means of a 
spring-controlled ratchet. Mounted on the layshaft j2 is a spur 
gear kl meshing with spur gear k mounted on the gear shaft d. 
Behind this kickstart mechanism is the change-speed gear proper, 
including the counter or layshaft j2 with suitably-designed inter- 
changeable gears and gear selecting and shifting means. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


184,896. Gwynnes omy! Company, Limited, 
London, and G. Lanham, Stamford Brook, London. Thrust 
Bearings. (3 Figs.) May 24, 1921.—The invention is con- 
cerned with that type of oil circulator in which a disc revolves 
while partly immersed in oi! and the flared end of a tube is in close 
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proximity to the periphery of the disc, so that oil raised by 
the disc is receiv by the flared end and flows through 
the tube into a cooler. According to the invention, a scoop 
device g is provided which receives the oil thrown off by centri- 
fugal force oe the revolving disc d, the scoop also acting as a 
scraper to remove oil adhering to the periphery of the disc. 
For this purpose, the scoop device g is constructed of such a 
width that its mouth extends across the space between the 





79° 


ENGINEERING, 


[ Dec. 22, 1922. 








periphery of the disc d and the interior of the cover of the bearing 
casing, and is provided with a lip 7 depending into close proximity 
with the periphery of the disc. The scoop device extends at a 
suitable angle or somewhat tangentially towards the disc and is 
conveniently cast in one with a plate h adapted to be bolted down 
to cover an aperture in the bearing casing through which the 
scoop device is inserted. The outer end of the scoop device is 
formed tubular and is connected to a cooling device m in which the 
oil received by the scoop is cooled. (Sealed.) 


MOTOR ROAD VEHICLES. 


184,974. Armstrong Siddeley Motors, Limited, Coven- 
try, and F. R. Smith, Coventry. Change S Gear 
Operating Mechanism. 2 Fige.) July 16, 1921.—The in- 
vention relates to change-speed gearing for use on motor vehicles 
of the kind which consists of members slid sideways into and out 
of mesh with one another and actuated by striking forks carried 
by selector rods, each of which terminates in a jaw or fork 
engaged directly or indirectly by the change speed lever. Accord- 

















ing to the invention, there is combined with a ball and socket 
anchorage K M for the gear-box A. Selector rods E pass 
through the bal! K and are directly or indirectly engaged with 
the speed lever Q at a point close to the ball. Usually the lower 
end of the speed lever Q directly enters the jaws on the selector 
rod, but in some cases the jaws may be entered by some other 
arm or lever connected to the speed lever. (Sealed.) 


184,041. Sir John Dewrance, Southwark. Lubricators. 
(3 Figs.) July 29, 1921.—The invention relates to means for 
indicating, first, that a flow of liquid is taking place through a 
given vessel or passage, and secondly, for indicating the rate of 
such flow. The apparatus comprises a chamber a constituted 
by a glass sight-tube 6 arranged vertically and mounted oiltight 
in a holder ¢, el. The oil inlet is surmounted by a weighted 
body d adapted to seat over the inlet ; the body d is formed with 
a laterally extending flange di. As oil flows through the 
chamber a, the fact that such flow is taking place becomes apparent 
by reason of the weighted body d rising from its seat over the 


upper extremity of the inlet orifice; and as the rate of flow 
increases, such rate of increase is indicated by the higher position 
of the laterally-extending flange di in relation to a suitably- 
calibrated scale marked on the surface of the enclosing sight- 
tube 6 or upon the holder ¢. For use in connection with a foree- 
feed lubricating system, instead of merely weighting the movable 
body d, it is loaded with a spring @2, as shown in Fig.2. In this 
case, the body d is formed with an upper guide stem 45, which 
also affords means for maintaining the spring @2 in position ; and 
one or more passages al communicate between the chamber 4 
and the oil outlet. (Sealed.) 


184,118. The Standard Motor Company, Limited, 
Coventry, and R. W. Maudslay, Coventry. pring Sus- 
pension. (4 Figs.) December 1, 1921.—The invention relates 
to the spring suspension of vehicles of the kind In which the axle 
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is attached to the ends of cantilever springs, and a safety device 
is provided upon the axle to support the vehicle if the spring 
breaks near its junction with the axle. According to the in- 
vention, the safety device comprises a supporting member C 
attached to, or integral with, the axle B, and a bracket D attached 
to, or integral with, a subsidiary leaf A5 of the spring, the sup- 





porting member C being out of contact with the spring and also 
out of contact with the bracket D, except if the main leaf A2 
breaks, when the spring is adapted to rest upon the supporting 
member C and the bracket D and the member come into direct 
engagement with one another. (Sealed.) 


183,961. ‘The Marles Steering Company, Limited, 
Lendon, R. Bishop, Hammersmith, and H. W. Egerton, 
London. Steering Gear. (5 Figs.) May 23, 1921.—The 
invention relates to steering gear for mechanically-propelled 
vehicles. According to the invention, in steering gear a single 
roller a is os and is carried on the rocker shaft }b in 
such manner that the face of the roller is presented to the cam 
or cams ¢, d and bears against same partly by its face 
and partly by its periphery, or only by its periphery. In this 


arrangement it will be seen that the axis of the roller a is directed 
towards the steering column e. The two cams c, d may con- 
veniently be cut in one piece and formed on or suitably secured 
to the end of the steering column e. The cams c, d and the 
rocker shaft b are mounted in a casing f forming sleeves b1 for 
the bearing bushes b2 of the rocker shaft 6 and having end plates 
or discs g, g, one or both of which may be removable and be 
secured by bolts. These end plates receive bushes g2, or they 
may themselves form bearings gl for the steering column e on 
each side of the cam ¢, d. (Sealed.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


183,261. F. Lamplough, Bray-on-Thames. Generating 
and Superheating Steam. (1 Fig.) April 21, 1921.—The 
invention relates to methods and apparatus for the generation 
and superheating of steam. According to the invention, the 
method of generating and superheating steam consists in highly 
heating exhaust steam by passing it through a tube directly 
heated by furnace gases, passing the exhaust steam thus super- 
heated into one element of a heat-exchanger and finally delivering 
it to a condenser, supplying feed water to the other element of 
the heat-exchanger, passing the live steam therefrom through a 
tube within the former tube heated by the furnace gases and 
thereby superheating the same, and relieving the pressure of the 
live steam circuit by means situated at that end thereof to which 
feed-water is supplied. The exhaust steam from the engine 2 is 
fed through the exhaust pipe 4 into one end of a series of parallel 
furnace tubes 6, which are exposed to the direct action of the 
gases of combustion of the furnace. The steam is constrained 
to pass through all the tubes in turn and in opposite directions 
in adjacent tubes. From the tubes 6 the steam passes through 
a pipe 12 through a series of drums 14, 16, and thence to a con- 
denser 18, the water of condensation being delivered to a water 
tank 20. The live-steam circuit includes a series of U-tubes 22, 
which are mounted within the tubes 6 to provide a continuous 
sinuous conduit following the path of the exhaust steam through 
the tubes 6. That end of the U-tube system which lies in the 
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tube 6 from which the exhaust steam is delivered to the pipe 12, 
communicates direct with the pressure side of the engine 2, and 
the other end of the U-tube system is connected to a series of 
spiral tubes 32, 34 mounted in the drums 14, 16. The tubes 
$2, 34 lead to the top of a vertically-disposed water chamber 36 
which is mounted midway on a double barrel 38 and communicates 
with its interior through a hole 40, Mounted in this barrel are two 
op i spring-loaded plungers 42, 44, one on either side of the 
hole 40. A feed pump 46 delivers water from the tank 20 by 
way of a non-return valve 48 to the chamber 36, and this pump 
is provided with a variable-stroke device of any convenient known 
kind. The operation of this apparatus is as follows: Supposing 
the engine to be working, exhaust steam is delivered to one end 
of the furnace tubes 6 so that it passes through each of these 
in series whilst exposed to the heat of the furnace gases and then’ 
passes into the drums 14, 16, whence it esca pes to the condenser 18, 
and the water of condensation is figally returned to the water 
tank 20 whereby the supply is maintained to the feed pump. 
Feed water, on the other hand, enters the water chamber 36 
and passes through the coils 34, where it is partially heated by 
the exhaust steam which there is at comparatively low tempera- 
ture; it then passes into the coils 32, where it is converted into 
live steam by the exhaust steam in the drum 14, which is hotter 
than that in the drum 16, and from these coils the live steam 

into that one of the live steam tubes 22 which lies in 
the furnace tubes to which exhaust steam is first admitted. In 
passing through this series of U-tubes 22, the temperature of the 





live steam is raised by the hotter exhaust steam contained in 
the furnace tubes 6, and, moreover, heat from the furnace is 
transmitted through the exhaust steam, so that when the steam 
is delivered from the last of the U-tubes it is at high pressure and 
has a corresponding temperature. If the feed water, or some 
of it, is converted into steam in the drum 16, this steam is 
supplied to the coils 32,in which it is heated before passing to 
the tubes 22. (Sealed.) 


183 ,874. J. Reid, London. Oil Burning Furnaces. 
(7 Figs.) February 1, 1921.—According to the invention, in 
an oil-burning furnace front through which air is caused to 
flow with a whirling or circular motion around the burner tube h, 
vanes J are arranged in ring form about the axis of the burner, 
and each vane is so shaped as to pick or scoop up air whirling 
or circling through the hollow front and smoothly change its 
direction whilst flowing along the face of the vane, until it leaves 
the vane in the desired rearward direction with regard to the 
burner. Conveniently a body carried by a hub & on the burner 
tube sleeve i is provided with vanes / which receive the air radially 
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and deliver it axially. The vanes extend backwardly from a 
hollow front a into a deflector or venturi tube d, which projects 
beyond the back plate thereof ; the portions of the vanes within 
the hollow front are set so as to receive or pick up air which has 
been given a partly spiral or circular motion through the front, 
and direct it along the tortuous faces of the vanes to the flame. 
The vanes, which are shaped somewhat in the manner of water 
turbine runner vanes and may be partly shrouded, are made of 
metal having a high resistance to heat and project close to the 
flame so that they become very hot and serve to heat the air 
which flows along them and is delivered by them directly into 
the flame. (Sealed.) 


182,864. B. Musgrave, Amersham Common. Boiler 
Flue Baffles. (6 Figs.) March 12, 1921.—The invention has 
reference to internally-fired steam boilers of the Lancashire, 
Cornish and Yorkshire types provided with baffles in the flue for 
ensuring more complete combustion of the gases or greater 
transmission of heat to the water. According to the invention, 
baffles are built up of discs, which constitute the boss of the baffle, 
and blades or strips which are fitted into diametrically opposite 
recesses or gaps in the peripheral portions of the dises. In the 
baffie shown in the left-hand flue, Fig. 1, the boss 1 is constituted 
of a series of discs 2, Fig. 2, formed with central circular projec- 


Fig. 2. 











tions 2a and recesses 2b that are engaged one in the other as the 
baffle is built up. The disc shown in Fig. 2 has diametrically 
opposed recesses or gaps 2c and each disc is displaced angularly 
in relation to adjacent discs so that the recesses or gaps form two 
helical grooves into which the blades or strips are fitted. As 
each disc is put in position it is cemented to the previous one 
and the blades or strips fitted in place, the central bolt or bar 
on which the baffle is built up being withdrawn when the cement 
has set. (Accepted July 26, 1922.) 

182,498. J. Reid, London. Steam Boiler Furnaces. 
(8 Figs.) January 7, 1921.—The invention has reference to the 
furnaces of internally fired steam boilers, such as the Scotch 
marine type, the main object being to promote combustion at 
the front portion of the furnace grate. According tothe invention. 
there is provided, in place of the usual dead plate, that lies just 
within the furnace tube, a transverse air distributing box or 
hollow dead plate 6 which extends downwardly from the level 
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of the fuel passage or sill 1 of the front closing the mouth of the 
furnace tube to a grate 9 below, and against which the fuel rests. 
This box or hollow dead plate 6, which may be attached to the 
back plate of the furnace front, below the fuel opening, has its 
downwardly extending wall formed with perforations, slits or 
passages through which air is delivered to and passed in an 
upward direction through the fuel. (Sealed.) 
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